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. ’ " ABSTRACT , A

 Modification of Impulsivity é? Young Children
AR " Deannd R. Wright ‘Tate o~

Recent trends in research have led to the detefminatioﬁ
that reflective and impulsive cognitive tempohg?fect'cdgni—
tive performance. Cognitive tempo is a stable t;ait over
,ttae, tasgs; gnd testing atmosphere. It is linked with age,
SGQ,wbedy'buila, play behavior, activity level, ;e%dipg per-
formance, cnimistic roasoniég,.prr?r production'and comesp-=
tual stratogy. The purpogse of thio rogearch wos to eiamﬁno

4
"the Eolationsﬁ?p of tutoricl cnrichmont of cagnitive pro-

»

eogsos ond roinforcemont of lengithened rospongc’ lateney to

moasuromonts of impulsivity in 3 ond 4=yéar=old“children in

a typical preschool,setting.' Using a pretest-posttest conp-
trol group desigd 24 male and 24 femele impulsive subjects

were randomly assigned to tutorlal and non—tutor;al groups

+

producing 8 cells with 6 observations per cell. SubJects
were admfﬁi;tered the Kansas Reflection Impulsivity Scale

for Eresc&Oolers; Form A, and the Slosson Intelljéence

(=]

Test. Tutorial subjects then received tutorial sessions
e e
twice weekly for a 6 week perlod using standard currlculum )

\

materials. During tutorlals, subJects were relnforced at. a
rate not less than 2.00 per minute %?r Iengthened response

A
T , .
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latency gpd systematic search strategies. Non-tutorial sub-

jects continued their usual preschool routine. After 6

* weeks, all subjects were administered the KRISP, Form B. The

2 x 2 x 2 analysis of variance of preg:st scores indicated

only a main effect for sex, males being more impulsive than
females. The 2 x 2 x 2 factorial anaf}sis of covariance
employed for hypothesis testing used pretest scores and IQ

scopes as covariates. It revealed that tutorial subjects

~were significahtly less imﬁulsive than non-tutorial sub-

jects on the posttest. A significant age-treatment inter-
action was examined using adjusted group mean gcores which
rovoaled that the tutoriol tréatment produced more chenge for

the 3-ycar-old tutorial subjeeto in rcletion to their ngn-
tﬁtorial beers than was true of 4—ye&rLo}d tutori&l subjecto
in'relation to theirs. Impulsivity p;sttests revealed no -
other significant main or interaction effects. The 2 x 2 x 2
factorial analysisféfﬂpovariahce was repeateg for efficiency
scores with no significant ﬁain or interaction effects | |
apparent; Pearson product’moment correlatiohs computed
between impulsivity and efficiency change scores and the
characteristics of socioeconomic status, IQ,»reinforcemynt

o

rates, and absences .revealed no significant correlations fo
impulsivity, and only a significant §§§§fse correlation
between efficiency change and number of absences;fbr

ﬁutorial subjeotss o

s Ciu02 -
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These findings indicated that impulsivity was modi-

. fiable through the tutorial process for these subjects. The

tutorial process was more effectiye in producing change for
a . ¢ -

these 3—year—oids'than for these 4-year—olds. The belief
in orthogonality of efficiency'and impulsivity'wés cbrrob;
;rated, as were the staﬁility ané independence oglﬁhe impul-
sivity trait. Saliéht“aspects of the tutorial process

remain to be identified. A . ;
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N . Chapter 1

S , . I"ﬁ‘troduct;i'on
, ' : ! ° D

'%;:*w“‘“ For centuries philosophers, scholars, and scientigts

~alike have been interested in the nature of intelligence and
. ‘ ’ . . .
related phenomena. Plato and Socrates attempted explanation

! .

mnnf“centﬁri&s ago. Interest in the nature of intelligence
. has been- 2 continuing éhqme gproughoutnthe centuries.,

Resaércb interest in the‘intellectuml develogyenx’of young

children has'evolved within’ the lasﬁ ce?tury, taking cyclical

’ X . -

gwings, ' v “ S
2 . A}

Histerical Pergpective

Before the turn of this cqntury Buropean geientists such
ag Sir Franceo Galtpn were already conducting research and
writin@ on mentoel inhbrit&nce.. Although Galton'g work wag
inc?ﬁclusivez it, opurred other sciemtisto tobdogelop intor@bt

3 in;m@nt@l pﬁénom@na. When Alfr@& Binet bgganbhis work con-
struéting a mental ability agsessmont tool, he and hig
chworkersvmet with more®success than Galton. Binet and
Siﬁbh's first scale of mental abil%ty, published in 1905,

proved to be effective in differentiating children who met

"8 ~+with school success and those who did not. AfarYcan scholars
. ’ 7.
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'% (Wellman, 1932‘ Skeels, Updegraff Wellman, & Williams

.2

‘ °
[ T

. . ) . . , R . ‘ b’ ‘
began to @se.and modify the Binet-Simon scale. . H. Goddard
& ;

published a translation and adaptation in 1910, and L. M.

.

Terman developed the Standard rev1sions of the Binet scale,

the first appearing in 1916. Such.efforts-laid a foundation

for the investigations to follow.

. In the 1920's and 1930's two new influences extended
. F \L[ |
the horizons in the study ‘of telligehce and its effects on
young children. Jean Piaget began an extensive and ongoing
series of research progects into the nature of cognitien in
children (Maier, 1969): His interest in “the field had been
spurred by his work in. the laboratory of ‘Alfred Binet during
1919- 1921. Another maJor 1nf1uence was the growth of the

‘ . ©
nurSery school_movement in the United States which was

&\~ largely stimulated by research centers and universities.

During the 1930's and 1940's. reseérch appeared which focused'

on. the effects of.the nursery School experience on intel-<
\
lighpce. Findings were inconclusuve.y According to one view
el
?

1938), nursery school|§gperience produced an 1g gain- !

:o '.according to another(Olson & Hughes, 1940; Goodenough & Mauer,

1940), this was not so. The controversy raged for several

years over the conflictingoresults of such Studies since
measured change challenged the commonly held belief in a
fixed intelligence.’ By the cLose of the 1940'spinterest had

shifted to.the effects of nursery school experibnce‘bn the

'

3

RS

oioses g

s s




. 3 . . o
- @y‘ B ¢
S child's social and emotional development, and remained there

. . . =
for the better part of the nexf/two decades.

The successful launchingpbf Sputnik by the Soviet govern-
ment in the later 1950's seemed to awaken the gene;alﬂpublic
to the 1mportance of childhood learning and achlevement
Intellectual developmeqt of young children became a maJor

A\ area of study once ageln. Scholars began to\redlscover the
wvorks of Piaget, which had previously received little notice
;n %he United State%.f;ﬁ%wever, in the United Stgtes,
,reeearchers and practitioners were primarily intefested in
how to ingrease echievement aﬁd leefning at a youﬁé age,
deepite Piaget's findings that seehed,to negate this approach.
In the 1960's, the United States government,speneored this
‘'view when if.adoptéd massive plans for Headstart, which was
désigned to ameliorate-the effects of the impoverished life-
style of disadvantaged young children. | ' .

The major attempts of the society to offseﬁfenviron-
© %

' mental limitations were sﬁpported by the views of Hunt and-

p

o

Bloom. Hunt (1961) argued that certaln traditional bellefs

. in psychology had prevented serlous con51derat10n of the
value of preschool enrlchment in stlmulatlng intellectual °
development. One qﬁ the bellefs under question was the
coneept that inteiiigence is fixed at birth and is not sub-

-

ject to alteration by the environment. Hunt maintained that

# O
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development of the intellect like all other development,
is the result ff interaction between the organism's fixed

developmental potential and its env1ronment (Hunt, 1961,

1964).» MoreOVer,'Bloom reviewed longitudinal studies and
. . . ) + ~ . N
.concluded that environmental factors exert the most influ-

ence in the years undeﬁ;fouz; and that.half of adult intel-

ligence can be piedicted by the age of four years. Thus,

® v’

the preschool years appeéred to be of utmost importance:

. - Research evolved directed toward diagnosing the nature
o » ..

of intellectual disaquntages of impoverished children,

"disclosing antecedent conditions and implementing pre-
' 12

scriptive approaches to bring about changes. A variety were

\ explored: the GrayuKlaus Early Training Project (Gray &

-

Curriculum (Deutsch, 1965), Bere1ter—Eng1emann s Pattern
Drill (Bereiter & Englemann, 1966); Kamii's Piagetian-
Derived Proéram (Kamii & Radin, 1967); Bushell's Behavior
Analysis Program (Evans, 1971)3; Nimnicht's New Nursery
School (N}mnicht, McAfee, & Meier, 1969); Gordon'g Florida
Parent Edecetion Model (Hess & Croft, 1972); Amefg!rativegg
Pﬁeschool‘Project (Robison & Schwartz, 1972); Perry Pre-
school Project (Weikart, 1967); British Infant School
(Blackie, 1967); Tucso; Early Education Model (Hess & broft,

1972; Evans, 1971); %gpk Street Early Education Program

C6615

;Klaus, 1965, 1970; Klaus & Gray, 1968); Deutsqh's Therapeutic

~v
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(Gilkeson, 1969); and the Primary Education Project (Hess &
| C@;}t, 1972). , .

Commitment to Early Childhood Education
' )

~ . '‘Bloom's review and related research has contributed to

L

3 development ofqa_béndwggog'effect. The logic proceeds as
' follows: If so much is learned in Ehe preschoolQ?éars, and
'if such exposureito a learning situation is helpful to dis—;

. advantagea children; then‘wﬁ?“ghould not this edrly‘learniné
experience be ‘extended to all c@ildren?‘uPreschool teachers
seem to desire inclusion of moré academic materials dn ﬁheir
curficulum. Alﬁhéﬁgh'thére is not universal agreement among -
scholars that more academic materials should be brought into’

- the preschool programs (Elkind, 1970; Edward%, 1971), for

most preschool teachers the dhestions remain: What? When?

and How? : Rl B

In cénsidering any techniqu:‘or program for intellectual
enrichment of a presphéol program, very basic isSqés,preceed
any evaluation 6f specific lgarniné activities. At ieast
these three capabilities are crucial to learning: ;(a) R
Learning is largely dependegt upon the orgaﬁfsm's ability to
peroeisz/salient aspects offany set of stimuli. If the l
organism is unable to attend to certain stimuli while

. temporarily screening out others, creating order out of the

environment may be especially difficult. Selective

4
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.possible. Wright (1973) says t%e following: =~ = . i

6‘ . \.)
. ' y
perception aids learning. (¥) The development of concepts,

.broadly organlzed classification systems, relles on the per-

ceptually related ability to recognize if two stimuli are
alike or different. In the preschool child, this abiﬁity
operates on a very rudimentary level (Wann, Dorn, & Liddle,.

1962). (c) Such discernment of similarities and differences

_is aided by the ability to reflect upon the.stimuli and to

inhibit any response long enough‘to make such d1scernment N

- Fundamentally reflection—impulsivity is an individual -
' ’ 14 \
characteristic somewhere between an.intelrectual

abildty,isuch as might be measured by an intelligence
1 or aptitﬁde‘test, and-a;personaiity trait such.as

. might be measured on a personallty 1nventory. It 1is
| ; measure of a person's performance for, or tendency
toward, approachlng 1nformatlon—proce331ng tasks in
a generally rapid, fluent, but 1mpr901se way
,(1mpu151ve) versus the opp081ng_tegﬂency to approach ¢
such tasks y'.ith, ca::tion, deliberation, and great
concern for accuracy (reflective). (pp. 1-2)

Impulsiveness is positively correlated to error production

. on certain cognitive tasks ‘(Kagan, 1965); therefore, the

coghitive tempo of reflectivity appears to_facilitate per-

e

. formance on such tasks."It is the purpose of this paper to

&
examine the characteristic cognitive tempo of young children.

s
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Reflectivity-Impulsivity as a Dimension of Analytic Respg&*g

Mode . 3 o

ReflectiVity-impulsivity as a dimension of cognitive

style has received llttle attention from researchers,

f§e01ally in the llght of its probable pryactical applica~
tions. The most systematic resgarch series published to
date has been done by Jerome Kagan and his assgciaies-at ’
Harvard University sihce 1964. It is especiélly‘not;yorthy.
that all reseérch to date indicates that reflectidh ‘and
1mpu151v1ty are stable tralts functhglng across a greét

variety of situations and experlmentaf conditions (Kagan,

.1965; Rosman, Day, Albert, & Phllllps, 1964).

Rep3001 (1970) was able tQ 1d?nt1fy reflectlon and a4
1mpu1~1v1ty in children as young as 27 months., Repucci,
Kagan, n£!o£hers are presentl& smudylngxwhethef\or not i
reflection—impulsivity are functioning as early as 4 months
of age (Repucci, 1970). Thig research suggests that a cogni-
tive tempo correlated with problem-solving is functional long‘
before problem-solving per ge becomes a capability. Thus, a
child who is impulsive at . an early age would have a strongly
developed habitual practice of impulsivity before he developed .
enough problem-solving ability to pérceive that his impulsive
nature vas dysfunctional to 1nformatlon-proce591ng 31tuatlons.

)

Wright (1973) indicates that nelther reflect1v1ty nor
L]
impulsivity alone are always helpful or harmful to the child.

05018 | |
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Impulsive children may have an advantage in fluent expression
in art and design, rhythmsyand body movement, or in creative
expression. Conversely,‘éxtreme reflectivity may be a dis-
advantage if the child is agonizingly slow and hypercritical
of his own work. How;;er, the reflective child would be more

likely to encounter initial success in probiem-solving tasks

than an impuigfve child of the same age and level of intel-

ligence. Two effects appear to favor the reflective child.
A :

First, the early likelihood of success in intellectual
éndeavors should favpr»his”self—cénception.as a capable

{

person. Second, because of his success, he should receive

»

. [
-more positive responses from the significant others in his

life. Accofding_to the_sociologicaltrolé assignment theory:
(Johnéon_& Medinnus, 1969), a person is predisposed to ful-

L. fill those roles which are assigned to hi&, even if they are

| dysfunctional or damaging to éelf—eéteeml Tﬁqs it appears

that it would be B:neficial.fpr an'impulsive'child to become
able to discriminate tasks ‘and settings requiring a reflective
approach and to become able to adjust his own behavior accord-
{hgly; ﬂy this change,. the child would increase his prbb-
ability of initial ard continuing success in performing
cognitive tasks. This would provide him with more oppor-

tunities for positive feedback concerPing his ability to deal

with information-processing situations.

ERIC | I - 66019
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Means of Modification in Learning

What is an effective means for accomplishing a change
in the cognitive tempo of a child? The process of‘modeling
presents one approach. Modeling is one of,the eatliest
forms of learning for young children. Children learn by
modeling the behaviors of oth\J; long before they have the .
capacity to produce speec This procesggcontinues to be an
effective technique for pq%du01ng change throughout 1life.
Kagan, Pearson, and Welch (1966b) discovered that 1mpu151ve

first grade children exhibited greater ref1e9t1v1ty afteq

being exposed to a’ reflective model when they were led to
Abelieve that ‘they shared many characteristics with them,
Tando and Kagan (1968) discovered that first grade cmlldren
taught by reflective teaehers showed greater refléc£§v1ty in

~

the spring of the school year than they‘had exhibited in the

3

fall, '
' In studies with grade school boys, Denney (1972a, 1972b)
founa that viewing the various cggnitive tempos of a video~-
taped.model altered the cognitive tempo of the boys on
immediate posttesting. He also found that‘exposure to various
conceptual strategy models was differentially effective upon
the children. §9unger children were more responsive to less
sophisticated COnceptual strategy models and older children

‘ to more sophisticated conceptual strategy models. Denney

concluded that the mere presentation of a model as .a

.
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sufficient. condition for acquisition of a new conceptual
stfategy is questionable. Whether such a modeiing process '0
would be effective in producing change in cognitive tempo for
3 and 4—ye;r—old children is unknown, since no experimentél
work has been éttempted with such a group in relation to
modification of cognitive tempo. °

Another approach to producing changé in qognitive.tempo_‘
may be through tutorialxexperience.' The tutor;al afprgaqh
appeared‘to be effective in ipncreasing reflectivity'wgﬁh‘ .
older éﬁildrén (Kagag, 1966¢; Eéeland, 1974); and in changing
behavior in felation to other types of learning (Koch &
Meyer, 1959; Sigei, Hooper, &.Roeper, 1968; Kohnstamm, 1968).
Blank and Solomon (+068) founq that a series<of tutorials in
which the teacher attempted to diredt a preschool child's
thinking were effectiye in dmproving IQ scores. cPerhaps a
similar series of tutorials directing thinking in the érea
of cognityén and consideration af alternatives would also be
effective in increading’an impulsive preschool child's
reflectivi}y. This is the basis of this study, tp determine

if this is the case. h

Purpose .
The purpose of this study was to determine: (a) thé
éxtent to which tutorial sessions with a content gf tasks

related to the cognitive skills of comparison and contrast,
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and patternlng, would s1gn1flcantly modlfy measures of
1mpu1siv1ty afid effyclency for 3 and 4—year-old chlldren,'
(b) the extent to which,K measured impu1s1v1ty and efflclency
of 4-year-olds.after tralnxng woulid exceed significantly that‘
of 3-year-olds after training; (c) the extent to which |
m&sured impulsivity and efficiency of 3 andv4—yeaf-01d girls
after training would exceed‘%ignificantly that of 3 and 4- s

year—old boys after tralnlng, and (a) the extent to whlch
" the tralned’group would exceed s1gn1f1cantiy the untraaned
grbup on the 1mpu191v1ty and efflclency measures.

The SpeCIflc research hypotheses to be tested were:
(a) the experimental group which receiyes cognitive training
will be significantlyless impulsive at the .05 level than
will the untrained group on the posttest; (b) sabjects who
are 4-yea£s—old will be significantly less impulsive at ‘the
.05 level on the posttest than will the 5—year-oldISubjects;
and (c) female subjects will be significantly less impulsive
at the .05 level on the posttest tham will male subjects.
(d) subjects will not be significantly different in impul-
sivity at the .05 level on the posttest when categerized by
sex and age, sex and treatment, age and treétment; or sex,
age and ‘treatment; (e) experimental subjects will not be’
significantly different from the control subjects in

efficiency at the .05 level on the posttest; (f) 4-year-

old subjects will not be significantly different from the
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3-year-old subjects in efficiency at the .05 level on the
posttest, (g) female subJects ;111 not be significantly
different from male subJects in efficiency at the .05 level
on the posttest; (h) subjects will not be significantly
‘different in efficiencéy at the .05 level on the posttest when

///? categorized by sex and age; sex dnd treatment; age and treat-

— mént'tor sex, age,. and treatment;’ and (i) no significant . -

correlatlo%s at the - .05 level exist, between impulsivity or
efflclency changes ;and so%}oeconomlc status; mental ablllty,
reinforcement rates; or absences frip tutori;IE.

Basiq assumptions of the study were: (a) cbgnition is
the process to be affected in the tutorial settlng, kb) .
reflect1v1ty is 1mpor§a9t to cognitionj (c) 1ncreas1ng the
ability to be reflective is a'valuable‘and feasible goal for
impulsive young children; (d) learning cognitive skillf is -

more important to information-processing performance than

learning facts. . Y

Delimitations 5
Tge study was delimited in the following ways: (a)
reflection-impulsivity was considered orly in the context of
mean resporse time and total error production on tasks of
respgpsé uhcertainﬁy aé measured by the Kansas Reflection-
Impulsivity Scale for Preschoolers (KRISP); (b) subjects
were 48 children enrolled in 3 and 4-year-old.-¢lasses of

nursery schools and child care centers in the Denton, Texas,

66623 .
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area during the springﬂsemesfer, 1975. (c) the time inter-
val for participation in tutorials did not exceed six weeks;

, (d) tutorial sessions were 30 minutes or less per session
" :

and were terminated if the child lost interest; (e)

tutori\als@nclud?no more than three childien at one time.

. ~ f
.Limitations

. The limitations of this sﬁﬁdy were: (a) the popglatioi//:
of the Denton, Texas, area ;s rather homogéneous in socio-
economic class. ATherefore; the subjects were largely froi
the middle socioeconomic groups.l (b) potential cen%ers’were
chosen &h the basis of availability and willingness to co-
operate; (c) subjecté/varied in their willingness to par-
ticipate; (d) the experimental arrangement may have pro-
duced a confounding influence as a result of the experimenter
conddcting both tutorial sessions and administration oé the
KRISP; (e) the KRISP is based upon somewhat limited
(N=900+), homogeneous (primarily middle class subjects)

norms.

Definition of Terms

Analytic response mode. The analytical response mode

is the tendency to analyze and differentiate. the. stimulus
field as opposed to the strategy of categorizing precepts
based upon the stimulus field as a whole. It is character-

ized by a more reflective cognitive tempo. (Evans, 1963).
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Cognition. Cognition in the context of this paper

refers to the thinking process. It is not to be confused

with intelligencee

°©

Co n1t1ve sk111 j Comparixlon and contrast 1nc1ude the

nt abi%;éles of perce1v1ng varlous qharacterlstlcs of the st1m— .

y
uli presented and maklng Judgments about their s1m11ar1t1es

and differences. Eatterning is the ability to replicate a
sequence of stimuli through perception oftthe sequence and

creation of a similar one. Classification is the ability to

group stimuli according to one or more shared characteristics.

Cognitive style. Cognitive style is a characteristic

~ approach assumed by the person in°performing cognitive tasks.

The types discussed in the literature include those who are ¥

analytic, relational, cpnstraint-seeking, or hypothesis-—
<

seeking in cdgnitive style.

“Embedded Figures Test (EFT). The EF;\TS a match-to-

sample test in which the child is shown a model and asked to

»

find and touch a similar figure which has been embedded in
A}

an irrelevant background. (Repucci, 1970).

Haptic Visual Matching Task (HVM). The HVM is a match-

to-sample task in whf%h the child explores haptically, with-

out visual ‘access, a threé dimensional wooden form for an
unlimited time. Then he chooses from a visual array the
drawinnghich illustrates the form he eXplored haptically
(Kagan, 1965). .
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Intelligence. TIntelligence is the product of cognition

or the thought processes."It is the "general adequacf for

functlonlng in’ llfe s1tuat10ns" (Stott & Ball, 1968, P 266)$-

. I “2
Thls product- is dnfflcult to measure emplrlcally. It is not

to be confused with "the ‘Intelligence Quotient (IQ).

Intelligence Quo@iegif IQ is a notation used er a

score obtained when specific tests are administered. T

- Although commonly c¢alled intelligence tests, it is doubtful

whether such tests aptually reflect intelligence as described

above. The IQ score is an expression of mental age:dividea

. by chronological agé. The %Q scores reported in this paper

will be computed from administration of the Slosson Intelli-
gence Test (SIT). It is- a short form verbal test based upon
the Stanford-Binet Test Form L-M.” The SIT yieldg an IQ
score which correlates highly with the Stanford-Binet.

These scores’, as with all scores derived from“testing‘yod;g

children, should be regarded with caution.

Kansas Reflection-Impulsivity Scale for Preschoolers

KRISP). The KRISP is a match-to-sample test in wﬁich the
ehild chooses from an array of similar visual figures the
one which is an exact copy of the standard stimulus.
Response time and totel error‘production are used to compute
a score which is an operationalvmeasure of reflection-impul-
sivity and efficiency. It is'espeeially designed to test

children 3 to 57 years of age.
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ﬁasterx. Mastery is defiped;for the purpose of this
study as the complétion of an accurate.resﬁbnse by the shb;
jeéf in the tntorial Mithout'%eacher'assisténce. .
Match Familiar Figures Task (MFF). The MFF is a match-

i

to-sample t%’A in which the child is asked to select from an

array of similar visual stimuli the one which is ‘identical

tojg standard visual stimulus. , Decision time has been used

)

as an operational measure of reflection-impulsivity (Kagan,

1965).

&
Reflection—impulsivity. The coénitive tempo of reflec- .

tivity is a tendency to respond with caution, déliberatfonyj
and concern for accuracy when confrqnted with situations of .
response uncertainty. Thé cogn{tive tempo of iﬁpulsivity is
tpe tendency to respéng in a generally fiuid;.r?pid, but
imprecise way (Wright, 1973). | |

Tutoriai.? A tutorial is a one-to-one rélat;onship of

teecher-to-child in a.goal-oriented activity.- Each child

is engaged by himself with the task with continuous guidance

t»

"and feedback from the teacher. In order for a tutorial to

L d

-

be succeésfﬁfﬂthe content must be develdpmentally appro-

- priate and inherently interesting to/the child. An eXpefi— .

enced teacher should be abig to conduct more than one
. . . ’
tutorial at the same time i£ the' tasks and materials are

similar (Robison & Schwartz, 1972a). S

o
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ship of tutorlal enrlchment of cognitive processes and -
réinforcement of‘lengthened'response latency‘to measures of

impulsivity in three and four-year-olds in a typlcal pre- o

school settlng.

ve

The purpose of ﬁhls research was to eiﬁmlné the relat10n~

P
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It was hoped that this study would contri-
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| bute to the body of knowledge avallable on ‘this subgect.
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. ., _ Chapter 2

Review of Literature

@wainitial success at cognitive tasks and resulting

. . posi%§ve reinforcementjhave an 6bservable infiuenqe'upon.a_
| child}s ponception of him;elf as & qoipeﬂent.iéarner. Prép'
.fessionals working with young children can facilitate initial’ .
' success tgfough the recognition of ref{ectiop—imbulsivity

patterns and their assistance to the child in developing
a cognitive tempo appropriate to the task. However, research

<a

into the nature of this trait is Jnly at a most rudimentafy
level. |
According to Evans (1968) the most systematic series
of studies %o date dealigg with the cognitive tempo denoted
.as réflection—implusivity is that of Kagan and, his cql-
, leagues. He explains as follows: - /f§> .
. Kagan and his colleagues several years dgo began _“iaw

studying children's cognitive styles. Their -

research led them to describe a dimehsion involving
the tendency to anélyie and differentiate the
stimulus field as opposed éo the strat;gy of
categorizing precepts which is bésed upon the stimu-
lus field as a whoié. “Eventually instrumehts were

devised which measured individu?l differences in the

% B N 18
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extent to which children make analytic responseéﬁ

to stimulus material. An analytic response mode 1is

said to be(characterizéd by a reflective, as opposed®

to a more'impulsive, mode. (p. 357)

This review of the literature focuses on analytic
response modes designated as reflectivity and impulsivity
and the possible epigenesis of thos? response styles. In
additidn, related stﬁdies.inciude those which deal with .
aspects which appear to Be difectly relatéd to reflection-
impulsi&ity: “activity levels of young children; conflict-
choice; early sex differences in behavior of young 9hi1dren;
geneticyfactors; early social behaviqr,and cognitive é%yle;
verbal‘rehearsa}; and play behavior. To be reviewed because
of their implications for the methodology of this and related )

research studies are the effect of tutorials,-language as it

is related to learning; and discrimination learning.

Reflection-Impulsivity

An early repor£ of Kagan et al (1964) consisted of a
series of eight gkudies using as Subjgcts children in grades
ogé'through four. Accbrding to the investigators, psychol-
ogists had breﬁiously éssumed the‘striking differences.
between the cogn?tive p;oducts of children were due pri-

marily to vocabulary differences and a richefgngwlédge

repertoire. Researchers had tended to neglect individual

. C 3
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diffgrences in information processing and'cognitive tempo.
The Kagan studies indicated indices of reflectivity showed
o linear increase with age during the school years. ThewaJ'
nleavreported that long response time on recognition tasks
showed a greater stability over time and more intertask 0
stability\than gither analytic attitude or scdres of errorst
in recognition. The reflective—impulsive dimension appeared
to be a basic component of these children's behavioral
’orgahization. Three possiblg explanations for this were
constitutional prediéposition, degree of involvement in, the'
tasks, and anxiety over performance on the tasl.’ Kagan and
co-workers reported "There is a growing evidence suggesting
that one of'tyevconsequences of.mini;al brain damage during
the perinatal and postnatal periods is increased restlessnelle
and distfactability during the preschool and early years"
(p. 33)..,The relationship of grosg motor activity at ages
\\below.eight and noné;alytic concepts at age eight suggests .
that the basic determinants of impulsivity may be present

early in developpent. Finally, the results indicated that

the impulsfive child was apt to implement mentally the first

éidea which

-

ccurred to him when presented with complex
problems with varied response possibilities. This tendency
serves to increasé the impulsive child's .likelihood of

“failure. When he reaches a dead-end in the problem-solving

sequence, he is likely to become more anxjous, thus impairing
’ g B

06031

i e e R b




&
21 -

hig selection end evaluation of a second possiblé solutiop.
This maladaptive cyole may become entrenched withlﬁime. The
child mey withdraw ffom involvement in probiem gituations,
- bgcomigg ap&thétic or hostile toward intelleqﬁual stimulation,
(Kagan et. al., 1964). N .

In a study of the refléction—impulsivity dimension in
"}elation to a éerial learning task, thirggerade subjects -
were administered three different conditions (Kagan, 1966b).

' Subjects previously identified as reflective or impulsivé ,
and metched between gﬁoups on WISC Qe;bal‘gkills were admin-

istered two lists of wordg. Then one ngup was told that

their performance was poor; a second group was told that the

next lists ere(difficult; énd controls were told nothing.
Impulsive subjects in all groups prodqﬁed‘more incorrect
words than reflective subjects both before and after experi-
mental intervention. Reflective boyé)who were téld the next
lists were.difficult showed the kgrgégt increase in incorrect
words. Thére’was no éignificant rela%ionship'betweeh’yﬁsc
verbal skills and error production for eith( category of

}

' . ' . .
subjects. Boys produced more errors and 1arggr increases in
: ; e !

errors than girls. Kagan says:

.

the significance of 'a conceptual tempo variable for

cognitive products. Investigators working with

‘Mculturally deprived" children believe that one

| S 06032
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reason for their poor intellectual performance is

o

. their impulsive orientation. "Phe brain-damaged

" child as ﬁell as the reading-retarded child is more
apt to be impulsive . . . . Thef&peutic regime for
these children should congider the poteﬁtial value

of training reflection as p conceptual habit,

indépendent of the specific substaentive cantenﬁ Qf

the material to be mastered. (p. 24) .

Kagan (1965) studied reflection<impulsivity with first
and second grade children in connection with their recading
recognition. He found that impulsive subjects wiﬁh fast
response times and high error séores made more errors in
reading English words on two testing occasions than did

reflective subjects with long response times and low error

scores, Decisibh times operated relatively independently of

" traditional intelligence test scores.. There was a high

correlation bétwgen head-eye fixations on the MIFF test and
méqn response time. Thisjwas félt to,indicqte that subjeéts
were using the time in?éfval te consider thé posgible altegp-
natives which were préSente&. Again Kagan pointed out that
gpecific training Ln‘feflection should be used in both kindég;
garten reading-réadiness Programs and in remedial work with
reading-retarded children.

When Kagan (1968) COnsideredoreflection—impulsivity in

relation to body‘build, he found that boys in the third,
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fourth, orff}fth grade who were ého}ter'and broader than

tﬁeir age mates were more lik01§ to be impulsive than reflec-

tive. .Impulsive boys in the third grade tended t0 ;erceive
ﬁlhemsolves ag shorter than reflectivevboys of similar onily.
proportiohs. Body size was not aé gelient an attribute for

girls.

Ward (1968a) in a study of the divergent thinking aspect

_of creatiYity found no relationship between semantic and
N figural tests qf/divergent thinking and a’f@fleétive—impulsive
response style in kindergartenHchildreng%\ln a gsecond study,
Waéd (1968b) measuredfreflection—impulsivity in kindergarten
children using the usual match-to-sample tegts and those with

o

e a content lacking the match-to-sample aspect. Two testing

éknditions were used, a permissive testing context and a con-
text of evaluaiion of performance by test administrator. = -
Ward fqund that individual differences in cognitive tempo
were reliable across variations in test content and testing
atmosphere. In this study anxiety over test.performance and
possible <inadequacy of performance was not a determinantgof
impulsive respondiﬁh. | _ -

In an attempt to investigate the problem of identifying -

procéssﬂvariables that might contribute to the diﬁﬁgkential

fectiveness of instructional treatments for modifying chil-
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reflectivity and internality end their influence upon animig-

"tic thinking. In this contexf, internality was identified

as the extent to which an individuel assumes that his per-
sonal efforts are instrumentdl in determining the rewards he
receives. Reflectivity accounted for significanf differences
in 6 end 7-year-old children's animism scores. The effects

of internality, and e potential reflectivity—internmlity

interaction, were not significant. Berzonsky suggested that

“reflective animistic youngsters might benefit more from a

training treatment than comparable impulsive youngsters.

Reflectivity\as an influence on focusing (information
precessing)-behavigf was studied -by Nuessle (1972) who found.
that ninth grade subjects were more reflective than fifth
grade subjects. In addition, he found that reflective sub-.
iects were more proficient focusers than impulsive subjects.
He concluded that use of a Rabit of reflectivity seemed to
result in more ;ﬁyense information retrieval-recoding -efforts
in those subjects. N7

Meichenbaum and Goodman (1969) studied 30 kindergarten
subjects-who were categorized as impulsive or reflective and
glven verbal controls on a finger tapping response and a
lever pushing ﬁ?sk under both overt and covert self—-instruc-
tion conditions. Under cbndltlons of covert self-instruc-

tions impulsive subjects exhibited greater\magnltude of

errors than did reflective subjects. In a later study,

* -/ 06639
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‘subject were given both exposure to a model and instructions |
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)

Meichenbaum and Goodman (1971) found that when impulsive

2
in gself-verbalizations, they produced increases in response
latency and decreases in errors.

Reflective and impulsive preschool children were tested

on a forced choice memory task in a study by Siegel, Kirasic,
and Kilbqrg (1973). Experimental conditions gystematically . ,//
varied the possibility that correct responses could be made N ‘
on the basig of ierb&l labels, purely visual featulne ana sis;
or both, Reflective céildren consistently made moré\ correct
choices than did impulsive children. The researchers con-
cluded that both verbal labeling and visual feature analysis
were respongible for the superior performance of fhe rei}ec-
tive subjects, y

Impulsive subjects were trained to be reflective under
two tutoring conditions in a study by Kagan, et al (1966b),
One tutoring condition consigted of persuading the chgld
that he and the trainer shared attributes. The second‘
tutoring group was not led to believe in shared character-
istics, The training in both grbups consisted of attempts
to increase refiectivity on the HVM, a desig étching»taék,
and an inductive reasoning test. Both group:\fé\first
graders showed longer response times after training. The
condition of perceived similarity to a same sex trainer- -

.

facilitated training for some girls, but not for boys.

Al
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Yando and Kag&n'(1968) measured the reflectivity of 160

= . randomly chosen first graders at the beginning of the school
year. The subjects.were placed in thé classes of 10 impul-
sive and 10 reflective teachers. In:thé spriné, the children
were assessed again, and their ch@nge scores were related to
Jdeacher tempo. Children taught by @kperiencedlreflective
teachers showed a greater inqrease in response time than all
the other childr%n. The effect wag more marked for bpys than
girls. The implications were clear that ssme attention
"needed to be given to the placemepnt of impuisive boys with
reflective.t%achers so that the boys might become more reflec-

tive and increase their probability of success with reading
)

a
and other problematic situations,

Direct instructions have had some effectiveness in
':Zdifying reflection—impulsiviif in children as well.
. ’ Denney (1973) instructed reflective and impulsive children
- to hasten or delay fesponse on a test of conceptual strat-
egies. Children who were instructed to hasﬁgg,their
responses did so as well as increasing their use of hypo-
thesis-seeking strategies. Children who were instructed to -
delay responses aid éd'witaout changing their strategy.
Deﬂney concluded that cognitive tempovmight be one, though
not an exclusive, factor underlying conceptual strategy.
Egeland (1974) at%empted‘to train a group of impulsive
- second grade inner-city children to improve their’séarch

. -
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o strategies on match-to-sample exercises. A second group was
o | , . trained only to delay responses. ”Both groups showed signif--
) ican@ increases in response time and decreases in errors on
the MFF immediate posttest. On ‘2 delayed posttegt given 2
months later, thé search strategies group maintained their
improvement while the delayed respongse group regressed some-
‘what in error production. A control group showed no changé
in error or”ldtengy scores. In a comparison to performance
on reading tests, both training groups improved pe;?ormance
onvvocabulary gsubtests and the search strategies pgroup also
showed improvement on fhe comprehension subtest. Egeland
coﬁcluded that tfainingiimpulsive children to delay responses
and improve search strategies not@only increasgsed their
reflectivit&, but this newly increased reffectivity general-

ized to performance on reading achievement measures.

PR

.

Coghitive Style and Conceptual Strategy

Kagan (1966b) states that information processing is
\composed of three sequential operations; "An initial cate-
gorization of relevant information, St;rage of the coded
categorization, and finally, the imposing of' transformations
. . . on the encoded datad (p. 487).  Children and adults
seem to have clear preferences in style w}th respect to the

type of stimulus analysis that precedes initial coding and

4
*the degree qf reflection. upon classification and hypothesis
, .

=

~
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gelection. Kagan cites two variables which in?lugnce cogni- 'i
tive style.ﬂ First, persons who are analytic tend to ﬁ
fractionate a stimulus into small subunité while nonanalytic ﬁﬂ
pérgbns tend to label and react to a larger unit of stimulﬁs
material. Secondly, reflective &nq impuisive persons
exhibit cﬁhr&cteristic.speeds of response in cerrying out
solution hypotheges. "Kagﬁd concludes that, "Analysis is
relatively independent of reflection, and each.of these E ]

“ - . . ’ . ' . . .
variables ‘contributes variance to a variety of cognitive 1

products" (p. 489). ' 1

Kagan's discourse providéd e model which has stimulated

a variety of research efforts into reflection-impulsivity

and its influence on conceptual style. Ault, Crawford, a;d |
Jeéfrey,(f972) recorded the visual scanning strat;gies of
9-year~old subjects on the MFF. They found that while all
subjects used th? same strategy of comparing the standard'
to one or two veriantg, reflective and efficient (fast and
accurate) subjects were more systematic and made more com-—
pariso;; than did impulsive and inefficient‘sﬁbjects.
Teacher ratings indicated that, of thege children, only
reflective children were rated highly attentive, and that
boys were seen as more hyperactive than girls regardless of
Ttheir identified cognitive temp;. In a later study, Ault

(1973) compared the problem-solving strategies of first,

‘third and fifth grade children with various cognitive tempos.,
S
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The comparisons indicated that reflective and efficient thl- .
'aren achfived scores on a test of problem—Solving strategy
which appeared more mature than‘thosg'exhibited by impulsive
. children. In addition, youhger reflective subjects achieved
gcores equivalent to those of older impulsive subjects.
Several.attempts have .been made to modify cognitive
strategies. Zelniker, Jeffrey, Ault, and Parsons (1972)
gave impulsive children a match-to-sample Pask where only one
of the stimuli diffé?ed from the standard. After training
\_~with ten such items, the impulsives made fewer.érrors on a
MFF posttest. The researchers concluded that finding the
stimulus that differed from the standard evidéntly trained
‘the child to search more thoroughly. %elniker and Oppenheﬁmer
(1973) later found that such differentiation training was
superfi} to match—fgésample training when impulsive subjects

AN

were compared on different information processing techniques.

Subjects who had reCeivedﬁdifferentiation>training were oo
significantly Wgre proficient at distinquishing features

among stimuli tha? wvere either match-to-sample trained groups

o? control groups. Zelniker, Cochavi, and Yered (1974)
attempted to determine the relationship of an imposed modi-

fication of response latency on analytic and nonanalytic

cogniiive styles of second graders. They found that when

?anaiytic children were required to respond ‘quickly, they

continued to exhibit analytic responses, but when nonanalytic
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*and cognitive tempo. -

[ jo SN ' " a o . "./
chlldren ugre required to respond more slowly, they began to

exhibit more=ona1ytlc responses. This study prov1des support

for. the view that change.in”cdnceptual style is accompllshe%

A} : L5 . . - . .
mos# easily in the direction of increased conceptual sophis-

t1cat10n._

o

Denney (1972&, 1972b). attempted to determine the effec?t

of exposure to-a v1deotaped model on‘ﬁ%Eﬁﬂconceptual style

He found that exposure to the conceptpal

'style of a model performlng a COgnltlve task had a 51gn1f—

‘icant effect upon. the conceptual s tyle of th; second grade |

subJects on both samllar and d1s51m11ar/ﬂhsks (Denney, 1972b)

In a"'pond study w1th 6. and 10—year—olds, Denney (1972a)

found .that younger chlldren are ‘more respon31ve to less

sophlstlcated conceptual strategycgaﬁ’ls and older chlldren

are more responsive to mare sophlstlcated conceptual strategy

models.' The changes 1n conceptual strategy attrf%uted to . -
. ¢

exposure to a modelNas meastred immediately after the viewing

had genereliy reversed on follow—up'testing one week later. -,

These findings seem to argue for a developmental progré%s1on b

in acqulsltlon of 00nceptua1 strategles and for limited -

change from such a brief exposure to a model. *In terms of

; cognitive tempo, Denney (1'972b) found that'expoSureﬂto the

N

cogn1t1v6/¢empo of the model had a. s1gn1f1cant effect,upon

the response latencies of the subjects. These changes ™

T e

generalized to an independent task that subJects had not

{ CEA
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seen performed by thenmodelu Error sgores renained unchanged |
for all groups. Denney speculated that if models' had demon-
strated more effmclent scanning strategies as well as varied
response latencies, the subJects mlght have reduged error

production-as well., Cognltlve tempo appears to bear a

'rélatiohship'to conceptual strategy,although the nature of

¢
thaterelationship is not completely clear,

Play Behavior and Activity Level 8

Repucci (1970) compared play behavior of .27-month-old

children to their measured reflectivity as demonstrated by
q .

. response time on a conflict-choice within a two-choice -dig-.

crimination task series. She found that_reflective children’

had greater sustained play times than impulsivie children,

and that reflectivity was negatively correlated to mobility

in the testing room. She concluded that the trait -of

_réflectiop-impulsivity was being  demonstrated in play

- behavior, and that refléb%ivity was alreadyvdiscernaole at

27(nonths of age. In-considering the activity level of

‘ I
children, Schﬁffer and Bayley (1963) found that very active
10-month-o0ld boys were rated low on attentiveness during the

peraod from 27 to 96 months of age. Maccoby, Dowley, Hagen,

and Degerman (1965) found that the ability to 1nh1b1t move-—

ment was related to intellectual ablllty among nursery-school

_ chlldren, but the more intelligent éilldren were not

00042,
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characterizedkby any generalized inPibition‘of movement

throughout their daily activifies} Rather, fhey were able

to inhibit movement in situations which required them to do

so. Scarr"s (1966) stﬁé& of activity motivation with twins

in rélatioh to reaction time reinforced the belief in some

inheritability for éll preferred reaction-timé measures, She
also noted at the number of activities in which a child
,engagedwastgg%ated to ;eﬁetic factor;. In general, the pre-
ferred mode of reaction time of fhe subject was similar to

the preferréd reaction time of the par?nt. ’ 1 ’ ) 1

~Goldberg and Lewis (1969) found discernable differences E

in play behavior of boys and giris as early as 13 months of
age. fedefsen and Wender (1968) reported a relationship
"between a style of play bghavior at 21 years and test per-
formance ét 6 years on measures Jhich bear a resemblance to
the MFF—téétfand the EFT. The implication is thatplater
reflect1v1ty and impulsivity may be detectable in ‘the pre-
schgol years through the aqply51s of\Klay behavior. ThlS |
ﬁggé{ appears to have been eonfirmed by the Repuccl (1370)

study.
Learning and Language v

In considering the relationship between learning and -
languagé, Johnson and Medinnus (1969) write, "Symbolic com-

munication, or language, is so closely related to learning <
: i ,
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that any attempt to separate them, even for the purposes of
discussion, is doomed to failure because of the tightness of
their bond" (p. 146). "

There are gréat differences in the language capabilities _
among members of different primate orders in developmeﬁt of
learning sets. Koch and Meyer (1959) found that while monkeys
may take 100 or more trials to acquire learning gsets, very
young humans develoPed'them quite rapidly, often in fewer
than 10 series ;f problems. The language ability which
humans possess is especially helpful in the ability to
generalize and £ranspose, which involves the ability to make
a relational choice. For instance, if a child were trained g
to choose the-higher.of two tones, and if he were able to
use words ﬂo describe the learning principle involved, he
seems capable of transposing and generalizing it té new
stimuli, no matter how far removed these may be from.the
original (Alberts & Ehrenfreund, 1951; Kuefine, 1946).

The lower class child appears to be specially dis-
advantagéd in the language development area, and this may be
one cause of his more/}i%ited cognitive performance, Hess
and Shipman (196%) f&und that lowerfélass mothers were more
restricted in the tota}hverbal output than were middle-clas;

mothers. Middle-class mothers also used more abstract words

and morg complex sentences. The middle-class child alppears

¥
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»

many remedlal programs for the disadvantaged empha81ze lan-
. ,

to have a betj/r language model. Such résearch is the reason

guage development so strongly.

Young children seem to have an understanding of a great

deal more language than they are able to fﬁrmdihte, ot pefa
haps they have language they as yet do not use. Flévell,
Beach, and Chinsky (1966) tested an hypothesis of pfoductionQ
deficiency in sﬁeech with kindergarten subjects. Subjects

l .
were given a memory task, and* simultaneously direct obser-

~ vations were made of their spontaneous verbalization. Most

subjects did not use maming and rehearsal as a cognitive
"trick" to aid their wecall. Possible explanations for this
include: (a) specific linguistic immaturity; or (b) general
cognitive immafurity, both verbally and non-verbally. Sub-
jects who rehearsed the names durlng the delay period were
E;monstratlng a capac;ty for sustained attentional focu31ng
in the absence of both and perceptual and social supports;

Coding and rehearsal represents a systematic plan.for coping

with the task requirements.

Discrimination Learning and Conflict

. Jones (1970) reported a discrimination task study with

- nursery and kindergarten subjects. In addition to finding

\

. 4
that subjects had dominant response tendencies, she dis-

covered that the mechanism of inhibition of a.response was
( N . .

[ A
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‘poorly de#eloped and not always functioning even at age

5, and Ebh response 1nh1b1t10n played a significant role Yor

childre $der 5 years when the task was relatlvely easy.

£ The>production of re8ponse-uncertainty by producing a

. conflict situation has been considered by Bgrlyne (1957a,

1957b, 1960, 1965), who reported that the following factors
influence response time: (a) The more alternative responses
available, the more difficult the choice (1957a). (b)‘ Free
choice produces longer response time thén forced choice,
confirming thelinfluenceaof equality of strength (1957a).
(c) Free-choice response times were the shoréest at the
intermediare levelféf intensity. Choice time appears E;
increase with the degree of conflict (1957a). (d) Uncer-
tainty increases response time (1957bf. (e) Increased
reaction time i? a two—choice discrimipation gituation is a
measurable index of conflict (1960"1965)

Experimental psychologists, partlcufarly Morrln and

Forrin, (1963) and Siebel (1963), have noted that dlscrlm—

ination response time is not only a functlon of 1nformat10n

v

transmitted, ‘but is also determined by response uncertainty.

©r

These viewpoints mi;/?rovide a bridge between the tradi-

tionally isolated rgsearch areas of cognition and person-

’alityo
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Effects of Tutorials

-

The last area to be considered in this review is the
éffect which a one-to-one relationship of adult-to-child in
, a tutorial setting has on various cognitive processes.
Piaget maintains that training has little effect on
cognitive processes and does not feel that it is in the best
interest of the child to attempt it. However, several
researchers are attempting to ascertain the effects of tuto-
riél arrangements on acquisition of Piagetian conéepts.;
Lavatelli (1970) has advocated the use of a tutorial arrange-—
ment to facilitate development of cognitive siructures in
young children. Sigel, et al (1968) found that direct
éraining through Socratic questioning'in the areas of classi-
~fication and labeling, multiplicative'relations,-and.revers-
ibility inéfeésed ghe instance of conservation in his subjépts,
4 years, 3 months téﬁ} years old. These studies priovide \
support for the hypotﬁesis tHat %raining programs foEusing oﬂ'
prerequisites for relevant cognitive operations influence
the resultant structures. Wallach, Wall, and Anderson (1967) K

found similarly that training in reversibility using diver-

gent stimuli aided children in acquiring the concept of con- -

servation in the quantity of a liquid. The gains were
attributed to the fact that the training'led subjects to

stop using misleading cues,

ERIC 60047
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In an effort to train subjects to exhibit understanding
of class inclusion, Kohns tamm (1968) used & practice-drill

o

technique with 5-year-o0ld subjects. u?utbrials were one 30
minute session for éroup»one, end two 30 minute sessions
éeparated by 17-23 days for group two. The principles
learned in session one were stable over time in group two
subjects. This study did not use sophisticated statistical

analysis; therefbre, it was not determined if the results

vere significant. However, considerable change appeared to

take place as a result of the #utorials.

Wohlwill (4968) 4nd other supporters of Piagetian theory

‘maintain that such studies are isolated attempts to dis-

credit a valid theory and are not to be regarded seriously
. L)

since they do not contribute to the empirical testing of

. Piaget's theory. Wohlwill cdntends that they have not

recognized explieitly the essence of Piaget's system and its
implications.

The use of the tutorial for a totally different purpose
was reflected in the work of Blank and Solomon (1968). The
tﬁtorial séssions appeared to Be similar in design and
content to the Sigel, et al (1968) study.- A similar
Socratic questioning technique was used, but its purpose in
this instance was to expand thewverbalizations and@abstracﬁlﬂ

4

thinking of the disadvantaged children involved. Tutorial

S
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sessions were briefzaextended over a 4 month period, and
raised IQ scores on the SQandard-Binet between 7.0 and 14.5.
points, | |

In summary, this review indicates that reflectivity
increaseg with age, with direct instruction, or with exposure
to a model among the children studied. Reflectivity appeafs
related to sex, body build, reading performance, animistic
reasoning, error production, play behavior, activity level,
and conceptual strategy. It does not appear to be related
to divergent thinking. Reflectivity appears moée cognitively
mature than does impulsivity. The relationship of reflec--

>
tivity to measures of intelligence is still uncertain. Some

authorities found no consistent.relationship to IQ scores or

verbal subtests of the WISC (Kagan, 1964) . ﬁOther author-
ities found that reflectives perform beﬁmer on IQ tests
(Michenbaum & Goodman, 1969). A person's individual pre-
ferénCe of.cognitive tempo seems to be stable over time,
tasks, test content, and testing atmosphere.

In retrospect, discrimination ability under condidions
of response uncertainty appears relatéd to the character-
istic response mode of the individual.){Beflectivity— (/
impulsivi?y appears to be modifigble and of enough practical
significance to make  increases in reflectivity a desirqble
goal for the impulsive child. Finally, the tutorial proved

to be an effective means of changing behavior. Thus,
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literature oh reflection-impulsivity led to this s%udy

exploring the effectiveness of the tutorial methodfin
. ) ,
’ increasing reflectivity in young children identified as S

LS impulsive. ¥ , - '

s




Chapter 3 |
Methodology
Sugjects . a
'S o v

Subjects were 48 children 3 and‘Q'years of age who were
administered the KRISP (Wright, 1971, 1973) and who were
clagsified as impulsive according to the norﬁé of this tests
Equal sized groups of 3 and 4-year-old boys and girls were
drawn from 2.nursery\schogls;and 4 child care"centérs serving‘
primarily middle and lower class families in the Denton, Texas,
area., (Appen%ix A) Informed consent for tﬁz particibation
of'thése childrenvin the'study wvas secured from both pérents
dnd'administrators of the centers prior to initiation of the

S tudy’.

»

The subjects' specific demographic characteristics’of
race,'sex,and‘ﬁirth date were seéured from obse;vation and
from each center's .routine information sheets.’, Directors
;Tso collected from parents a feport'of occupatibn.and highest
educational level of the family member who is the primary wage
earner. Each subject's socioecdnomic status (SES) vas deter-—
mined from the occupatiod and educatioﬁ report using the
Hollingshead Qy;-Faétor Index of Social Position (Hollingshead,
1957; Hauyg & Sﬁssman; 1971). The classification produces

40
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categories ranging from I for the highest SES to v %or‘the
lowest. Each participant's mental ability was estimated by
administration of the SIT. Characteristics of the subjects

are presented in Table 1.

Collection of Data ' ’
The collection of data related to the modification of

impulsivity through tutorial ‘cognitive training required the

use of tw§ techniques. First, an appropriate measure of
reflecfion—impulsivity was located. The criteria applied were:
(a) The task should be developmentally possible for 3 and 4-
year—old'chiTﬁrenﬂ (b) The task should be neithervso_simple
.that responses are athmatic nor so difficult as to discourage .
participation in the task. (c) The task should be such that\
it can be administered by the éxpérimenter alone without bias,
(d) The tadk should not require elaborate or expensive equip—
ment,.and the matiyials shouid be comEEfciélly avéilable and
easily transportable. (e? The task should not rely on a verbal.
response on the part of the subjects. (f).The task should
require an'in?grmediate level of re;ponse uncertainty (Kagan,
1965). (g) Th:?task shéuld have either already_been subjected
to reliébili%y testing, or it should lend itself to shch
freatment,by the experimenter. (h) The data yieided should be

|

easily quantified for statistical treatment.

SN\
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Table 1 ‘ K
Characteristics of Sugﬁects
T ! . Tutorial Nontuforial Combined
Characteristic
J < N % N/ % N %
’ Sex
Male 12 50.00 12 50.00 24 50.00
Female 12 50.00 12 50.00 24 50.00
" Age
3-years-old 12 50.00 12 50.00 24 50,00
« 4-years-old 12 50.00 12 50.00 - 24 50,00 .
. G
Race : ’ .
White 21 87.50 18 75.00 39 . 81.25
Black 1 4,17 5 Y20.83 . 6 12.50
Spanish-
. American 2 8.33 1 4.17 3 “6.25
’ [}
Socioeconofffic
Status ) ,
1 1 4.17 4 16.67 5 10.42
\ II . 3  12.50 3 12.50 6° 12.50
111 10 41.67 7 29.17 M 35.42
1V 8 33.33 ‘8 33.33 16  33.33
.V ‘ 2 8.33 2 8.33 4 8.33
SIT IQ : o
Above average 13 54.17 14  58.33 27 56.25
Average 7 29.17 7 29.17 14 29.17
y Below average 4 16.66 3 12.50 7 14.58
Mean X = 109.63 X =112.13 X = 110.88
AN
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'In a series of studies concerning the reflection-impul-
sivity dimension, researchers have used such tasks as Kagan's
Métch Familiar Figures (MFF) task and the Haptlc Vlsual
Matching (HVM) test as assessments of reflect10n—1mpu151v1ty
(Kagan, 1965, 1966; Kagan, et al 1966; %agan et al 1964
Yando & Kagan, 1968). Without exception these studies were
completed with children 6 years and older. Thesé tests
- appeared too difficult for 3 and 4-year-old children‘to be
capable of effecgive completion (Wright, 1974). Meichenbaum
and Goodman (1969) and Ward (1968) applied a modified version
of the MFF testeko kindergarten children with_some}success.
Jdowever, the approach selected which met all the criteria was
the KRISP developed by Wriéﬁt (1971, 1973) which shares the
match-to-sample characteristics of the MFF and HVM, but is
designed for children 3 té 5% years of age. Detailed expla-
nation of KRISP administration will be given in the procedures
sectidL which follows. The KRISP induces resfonse uncertainty
through presenting an array of visual stimuli, one of which
is identical to the standard presented simultaneously. The

~

test can be administered and objectively scored at the same
(=]
time by the experimenter. The measures collected are mean

response time and total error production over 10 items. These "

raw scores are then used to compute a composite impulsiveness
¢ i .
score and an independent composite cognitive efficiency score.

Wright (1974b) reports that efficiency (fastzaccurate to
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slow—inaconrate)\ﬁs in principle independent-of‘ond'ortho—

gonal to reflect10n—1mpu151v1ty, He says thatvinigeneral

1mpu151veness scores. are correlated zero w1th e£f1c1ency

scores, regardless®,of the correlation between speed and
acguracy (Wright, 1975). Wright (1974¢) reports an alter-
nate forms reliability estlmatG?of r o= +.72 ﬂpr response

latency and r = +.78 for error production. He regards these

.as indicating satisfaptory interéform reliability for the

;. [

KRISP. : IR | o

Kagan (1965) dealt in considerable detail wit
valldlty of using: response time as a measure of reflect1v1ty.

£

He says: _‘ ) : ‘ T

The validity of these ideas rests he;vily on the

assnmption that children with long‘response latencies

on tasks 11ke the MFF are indeed using that time to

cons1der alternatlve-solutlon poss1b111t1es. Longv

f, ,response Iatenciesyconidpreflect merely a strong , °

" inhibition in offering any response, perhaps arising

out of fear of respondlng w1th 'a strange, adult. For
the magorlty of school ehildren with 1nte111gence
scores between 90 and 120, however, long delays on ‘
thf MFF~are the result of active consideration of
alternqtives. The dramotica ‘high correlation
(r ;'.92 and .91) betyeen nnmbér of head-eye )

s, - .

~.
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fixations of Phe standafd and response latency.to
first selection on MFF indicates that the subject“
was actively considering alternative answers during
the 1ldng deiay and that response,latenéy was a
faithful index of decjsion time. (pp. 626-627)
In the same study (Kagan, 1968), the author provided support

for the belief that intermediate response uncertainty is the
- 4‘(_',‘ ‘

point at which reflection or impulsivity is maximally inf o=

ential,

The second technique developed was the tutorial content

———

and’its.administration. The criteria established for content

in the tutorial session were: (&) The content should be

2

"developmentally appropriate and inherently interesting to chil-

dren. (by Although}if %eed not reflec£ an&“@articula? theo-

retical stance, it should belbonSistent with the basic tenets
of major cognitive.and leqrfigg theorists. (c) The contents

shduﬁd lend themselves to ease of determination of ﬁgsﬁery

without experimenter bias. (d) The .contents should‘consisﬁ of

. small enough units to be broken into segheﬁ%s which will not

exceed 30 minutes for completion by ﬁdSt chifd;en: (Ej The
equipment and supﬁlies should be easily available and.familiar
to most children. The materials chosen‘were‘tho§e described
by Robison and Schwartz (1972a, 1972b, pp. 10-25). * The out-
iines in this curriculum guide-fulfiiled all criteria. The .
spedific content and procedures will be ouﬁlined in the

2.

’ [
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procedures‘sect%;p. Mestery is not difficult to assess with

these tasks because a specific behavioral action is required

"by the child to indicate his understanding;v The child can

demonstrate his knoWledge by his actions which can be con- |
sidered as evidence of mastery. A checklist devised from the

content is used 39 record the child's mastery on each task.

(Robison and Scf{wartz, 1972b, p. 240). As he masters one task,

he moves to a more difficult task. This checklist is com-

pleted by the administrator of the tutorials as the child pro—

'gresses thro»gh the tutorlal sessions insuring tha't all Chll—

dren receive tasks in sequence.

The materials were expected to be mastered more quickly

by some children, but the materials must at some point exceed

each child's pretutorial cognitive abilities in order for the
tutorial sessions to challenge him to consider alternatives in
a condition of response uncertainty. Field trials with these
materials.by the experimenter over a 6 week period with a P
similar group of 5 and 4-year-old children indicated that the
subjects could be expected to meét some initial success and
that the more Qifficult matefials would challenge all the sub-

jects.at some point. The abstract patterning tasks-appear to

be especially difficult initially for most young .hildren.

All children were exgg@ﬁed to-reach a point of response uncer-

tainty in the use of these materials in the tutorial setting.

4
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;o | Experimental Design

o The désign used for this experimenﬁ.was the pretest-post-
tes£ control group design (Stanley & Campbell, 1963). Although
subjeéts were first grouped by age an;fsex, and'then randomly
anigned to a treatment group, the basic structure of the

design was:
v ] 2

R 0 X 0

“x g

R O 0

¢ This design pro&ides excellent ipternal validity in that
éffths such as history, maturation, testing;-and insﬁrumen-
tation, should affect both groups equally since the subjects
! are ranzpmly assigned. In addiiion,the pretest-posttest

| | approac allows'tﬁe researcher to bé awvare if some syétém-
atically operating'effect is causing mortality of subjects.

A limitation of this design according to Stanley and

Campbell (1963) is the interaction of the testing and the sub-

ject. The pFétest itself may bring about some change in the
subject, introducing conéiderable amounts of'nojél stimuli
which may then influence the subject's susceptibility to exper;
imental treatment. The threat of the pretest to external .
validity indicates that results from a pretested group could

not be generafized to a nonpretested group. This and other

threats to external validity primarily limit the ability of a

3
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researcher j&fgepeﬁalize about his findidgs. However, we will

learn more abo%ﬁ the phenomenon in question-through replication.

Procedure

Potential subjects were administere e KRISP, Form A
until 12 in each of ﬁhé following four groups had been iden-
tified as impulsive according to test norms: (a) 3-year-old
boys, (B) 3-year-old girls, (c) 4-year-old boys, and (d) 4-
year-old girls. Next, 6 children from each classificétion
were randomly ;;signed to the.eﬁ@erimental group and 6 to the
control gr&up. Finally, code numbers were assigned to those’
childfen..‘Odd numbers signified males and even numbers
females: The range of numerals from 1-24 was used for 3-yéaré
0ld subjects, and Ehe range ofhumerals from’25—48 was used
for the 4-year-old subjects. The range of numerals 1-12 and -
25-36 indicated experimental subjects and the range of numérals
13-24 and 37-48 indicated control subjects.

The SIT was administered to all subjetts by na@ve admin-
istrators, but it was not scored at this time so that the
experimenter had no knowledge of measured mental abifity
during the research. Following tHe administration of the SIT,
the experimenter met in tutorial sessions with each of the
experimental sybjects either alone or in small groups twice
weekly for a 6 week period. Next the KRISP, Form B,was admin-

istered to all subjects. Finally, scores were computed for
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the KRISP, Forms A and B, and the SIT. In addition,collection
of demographic data was 60;pleted for each subject. Pro-
cedures were seéuenced to minimize the knowlgdge on each sub-
/ject available to the researcher until after tutof&als and all
testing were completed,

The édministratiogXOf the KRISP,‘Form.A,Lwas as follows.
Each subject was taken: by %he‘experimenter to a private room
set ub for KﬁISP administ;ation. The subject was seated on *
one si@e of a child—sfzéh?table. The experimenter was seated'
opposite khe child with mate;ials for test administration on
the table'between,theﬁ. The materials consisted of a manual
of instructions, a notebook of match—to—sampie materials, ;

+ : %
stop watch, a score sheet for the appropriate form, pencil,

»

?gﬁdvé small incentive prize. In order to prevent -gubject
P ; 2

anxiéfy résulting from knowledge of timed performance, the
stop Qatch was concealed fréhvthe subject's view. The subject
was administered the KRISP, Form A, according to the instruc-
tions and propédufes in the KRISP manual (Wright, 1971). The
experimenter recorded response time for eﬁph item as measured
by the stop watch and errors prdéuced on the sjgﬁi/sheet as
adminiétratiqp proceeded. After édministration was compigéed,

r

the child wagégiven a prize and‘aCCdmpanied back to his class-

—

room.

A

. The tutorial sessions proceeded as .follows. Each exper-
I

mental subject accbmpanied the experimenter to the private

o
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oom which has been set up for each tutorial. Every effort

"was made to work with subjects as independently as time limif

tations pefmitted. Subjects were seen alone, if possible, but
never in groups of more than three. Tutorial sessions pro-
ceeded as outlined in detail in Robison and Schwartz (1972b,
pp. 9-25). The order of the session Eontent was: (a) distin-
guishing same and different with objects, (b) distinguishing
same and different with an object and its picture, (c) dis-
tinguishing same and different with pictures only, (d) éop;}ﬁg
patterns with tﬁree-dimensional objects, (e) copying color
patterns with two-dimensional objects, (f) copying pattern
cards, (g) transforming color patterns to noncolor designs,
and (h) creating and extending patterns. FEach tutorial began
with the opportunity for subjects to ménipulate the materials
in whatever mannex_jhey desired. The subject was presented
with tutorial mat;rials and engaged in a cognitive interchange
to take time to consider the alternatives and attend to
selected stimuli using a Socratic questioning technique sim-
ilar to Blank and Solomon (1968) tutorial sessions. TH;
nature of the Socratic process is illustrated by verbatim
records of two tutorial sessions given in Appendix B. The
purpose of the cognitive interchange was to direct the
thinking process-until the subject was able to give correct
independent responses and to give reinforcemént for taking

the time to d so. The subjects received tutorial training
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for a period of 6 weeks. The%individual sessions included‘
only one level of content and Qere discontinued if the child
lost intereFt. They were lié;ted to a maximum of 30 minutes,
By rétating subjects, eaéh child received»a.tutorial’session
?yice weekly. The exact content and order of presehtation of
materidls were according to Robison andechwarﬁz's (1972b)

‘curricglum so that all subjects receive& the same sequence.
A maétery'checklist (Robison & Sghwartz,‘197éb, P. 240) based
“on the same order of materials as the curriculum was completed
on each subject as he prdgressed.

A During each tutorial session,a réinforcement tally she;%
(Appendix C) was keépt for each experimental subjegt to assure
that reinforcement for increased response latency and system-
atic searcﬁ strategies was provided for eaéh‘subject at a
minimum level of two Gpportunities for reinforcement per
minute, . The time at which the session began and the time at
which it énded were noted -on the sheet. Reinforcement rates

for subjects and tutorial sessions were computed according to

’fa the‘following formula: .
. Number of instances of reinforcement
Reinforcement rate = total time in minutes

Description of the tutorial sessions in terms of reinforce-

ment provided -are shown in Table 2.

k8
Not more than 2 weeksfollowing the completion of training,

)

each experimental subject was,ﬁdministered KRISP, Form B.

*
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Table 2 'Y
L Reinforcement Rate of Tu'bor:'tal:s;q
&i Response Search
- Category Eatency ’ SErategy‘ ?otal
o (X Rate (X Rate (X Rate
per Minute) per Minute) per Minute)
" ‘Subject .No.*
| 1 2.47 2.10 4.57
2 2.44 1.53 3.97
3 3.10 2.23 5.33
4 2.80 1.72 4.52
5 2.87 2.42 5,29
6 2.92 2.31 5.23
¢ 2.22 1.94 4.16
8 2.71 1.31 4.02
9 2.93 2.42 5.35
10 3.12 2.68 5.80
11 2.11 1.75 3.86
12 2.23 L 2.01 4.24
25 2.47 2.78 . 5.25
$ 26 2.30 2.43 4.73
27 2.04 1.74 3.78
28 2.36 . 2.59 4.95
29 1.87 1.90 3.77
30 2.42 2.34 . 4.76,
31 3.40 2.08 5.78
32 1.70 1.73 3.43
33 1.85 - 2.02 3.87
34 1.86 1.60 - 3.46
35 1.91 2,02 3.93
36 3.23 2.48 5.71
X 2.47 2.08 4,56

e A
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Table ;ﬁ(Continued)

Reinforcement Rate of Tutorials

'Risgonse ' Sieazch Total
atenc Trate ota
Category (X Ratey v (X Ratgy " (X Rate
per Minute) per Minute) per Minute)
Segsion No.¥¥ , | '
1 1.56 .94 ~ 2.50
2 ~2.81 .49 . © 3.30
3 3.33 . .52 3.85
4 3.04 1.18 » 4.22
5 2.29 1.75 ' 4.04
6 1.48 2.15 | '3.63
7 1.74 2.60 _4.34
8 2.82 3.74 6.56
9 2.88 2.84 5.72
10 2.50 2.82 5.32
11 2.44 2.38 4.82
12 2.20 2.40 . : 4.60
13%%% 3.14 2.80 5.94
14%%% . 3.25 4.24 7.49
X 2.53 2.20  4.73
* { o _ L
Across sessions. \. ' | _- ;;‘;y“'

¥¥Across subjects.

#*¥¥Make-up sessions for those children who missed at
least 2 consecutive tutorial sessions (1. full week)
through absences.

R,
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Control subjects were administered KRISP, Form B, approx-
imately 6 weeks after they had completed KRISP, Form A. In
the interim they were exposed to the usual preschool setting
with no special treatﬁents. KRISP, Form B, is identical to
Form A in design and procedure except that the stimuli on the
match-to-sample test items a;e different. The experimentei
secured demographicﬂ;hformation on each subject from his
information sheet and parent reparts after all testing was

completed. Raw data resulting from these procedures are

listed in Appendix D.

Analysis of Data

The KRISP yielded a mean respénse time expressed in
seconds and a total error score. These were used to compute
_ standafd scores forvimpulsivity and efficiency ﬁsing WVright's
(1975) formulae as follows: |

‘Step 1: Compute for e;ch subject- a standard time

score; X

1 -M1
Z, =
t I
3
Vhere
Zt = standard time score
X, = mean response latency over 10 items

\

'l*h = mean time for age and sex group from

normative sample (Appendix E)
7 . -

00065
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(=4

&, = standard deviation of time for age
and sex from normative sample.

Step 2: Compute for each subject a standard error

gcores
X -
z - 2 T M2
e
r
) 2
Where
o standard error score

X2 = total errors over 10 items
M, = Mean errors for ége and sex group
from normative sample (Appendix E)
o, = standard deviation of errors for age
and sex group from normative sample,
Step 3: Use the standard scores to compute an impul-

sivity score¥*:

I = —2 t

Where

-
Yo &

I = impulsivity score
o= standard error score:

Zt==standard time score

¥Large positive scores indicate impulsiveness. Large

negative scores indicate reflectivity (Wright, 1975).

o . . £0066
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Step 4: Use the standard scores to compute an efficiency

score¥: :
Ze + zt e
E =
2
- Where
E = efficiency score
", .
Ze = standard error score
Fﬁ Zt = standard time score

*¥Large positive scores indicate inefficiency. .Large
negative scores indicate efficiency (erght 1975). |

The testing of the hypotheses was accompllshed by the
following statistical treatment. -The effect of the treatment
factor on twd‘levels, tutorial and nontutorial treatments,
was compared in cohnection with its influence on the age,

factor, 3 and 4-year-olds, and the sex factor, male and

"female. Since the subjects were randomly assigned to treat-

ments; the appropriate statistical technique for the analysis

e

of data was the 2 X _2-X 2 factorial analysis of covariance.
Eight observations were collected with six units per obser-,
vation. A matrix of factors and observations is illustrated

in Table 3. All three factors were fixed in that: (a) The

categories of male and female represented all possible levels

for the sex factor. “(b) The ages of 3 and 4-year-olds repre- )

sented the age factors of 1nterest to the investigation.

(c) The categories of tutorial»and nontutorial levels of the

-

~ . . eG067
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Table 3

Units and Observations of Subjects

.

} .
Treatment '
Group ’
Tutorial . Nontutorial
Three-year-olds: , -
Male . n==~6 . n=2~6
Female ‘\ n=6 n ='6
! ~
Four-year-olds ! A\
Male n=6 n=~6
Female ' ' n=26 n==6

’

treatment factor were systematically.selected. In addition,
age and sex were crosse& factors. -The factorial analysis of
covariance technique provided an efficient method of testing

more than one hypothesis about main effects in the same

experiment, In addition, it was possible to determine com-

binations and degrees of factor interaction,

In order to control for‘the poésible confounding effect
of merrtal ability as measured by the SIT on impulsivity .
scores, the analysis used impulsivity scores on the posttest
as criterion and impulsivity scores on the pre-test and the

—
SIT 1IQ scores as covariates. Efficiency scores were

(G668
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R analyzed in the same manper. The computations provided F-
o ‘ jdtfbs which were examined for significance @t the .05 level-
. L ¢

or beyond. Interpretations of‘th%&méin effects and inter-

A "

.
.

. © action effects for signifiéant Firatios were determined by

examination of adjusted mean scores.’
I\ >

Datd generated'}rom'the experiment algo allowedvéompu-
tation of change scores separately for impulsiveness and

. , efficiency from which Pearson product moment correlations

IR were computed to other variables .in the e&yeriment. ’
. . ‘ . .
oy . “ A ' ' e -
. - ' \ 4
& , o
) -
} ' (
. .,
- . . C »
- o
. ° :
4 B
\\ : )
. ¢ ' A . &
, .
. v
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Chapter 4

Résults

Analysis of Variance

In order to determine initial equivalency of the sub-

;;;;;\bn selected factorsja 2 X 2 X 2 analysis of impuls—

ivity variance test was performed on pretest scores-where all
. : L

subjects' scores were classified-bf each of the three fixed

L]

effects factors: sex, age, and  treatment. This technique.

allows both main and interaction effects to bg compared. The
direction of signifioant differences was ascertained by
examination of group means for those factors. (Appendix F)

Thisbanalysis was repeated for efficiency pretest scores.

A

The results of these computations are provided in Tables 4

and 5. e
’ 4

The analysis of variance technique indicated no signif- |

icant Fwratios for the factor of age or of treatment when

impulsiveness pretest scores for all 48 subjects were com-
=~ .

2

pared.“This indicates that the impulsiveness of the three-
year-olds in this study was comparable to that of the four-

year-qlds initially. Also the tutorial group was comparable

@ ® »

to the non-tutorial control .group on the initial impulsive-
ness measure, Similarly, the interaction éffects were: not

59
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L i . Table 4

2 x 2 x 2 Analysis of Variance: Impulsivity Pretest

: . Sum of Mean
Source Squares df Squares ~F P
Sex © 2.6180 1 2.6180  6.8978  0.012%
Age | - Q.0006 1 0.0006 - 0.0016 - 0.968
* ., Treajment 6.5271 1 0.5271 ‘1;3888 0.246
" /' 0.7880 " 1 0.7880  2.0761  0.157
" Sex/Treatment 0.0668 | 1 0.0668 0.1759 0.677
Age/Treatment  _ 0.0063 1  0.0063, 0.0166  0.898
Sex/Age/ YW SR . b; |
Treatment 0.0099 ~ 1  0.0099  0.0261  0.872
Within ~ 15.1817 40  0.3795
Total 19.1983 47

*Significant, p € .05

E@h‘ | AN




2 x 2 x 2 Analysis of Variance:
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Table 5

Efficiency Pretest

= . -
? Sum of Mean _ L
Source S8quares df Squares T P
" Sex 0.9296 1 0.9296 3.6473 0.°063
Ago 0.0006 1 0.0006 0.0027 '0.959
Treatment 0.3816 1 0.3816 1.4973 0.228
Sex/Age 0.0850 1 0.0850 - 0.3335 0.567
‘Sex/Treatment 0.0432 1  0.0432  0.1695  0.683
Age/Treatment 0.2611 1 0.2611 1.0243 0,318
‘ Sex/Age/ | .
Treatment 0.0850 1 0.0850 0.3335 0.567
Within 10.1953 40 . 0.2549
. . n
. Total - 11.9816 47 L
&
‘ \ :
. :
X
.
) ” ) ~ .
I 6o672 .
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significant. Apparently no interaction of factars system—
atically influenced impﬁlsive\efs pretest scores.

When sﬁbjebts were categorized on the sex féctor, a
significant difference appeared in relation to initiél
impulsivity. The mean Score'fof males was I = 1.517 while
the mean scegre for femd%es was I = 1.050. Since larger

=)
positive scores indicate greater impulsivity, it is apparent

that males were significantly more impulsive initially tha;
ﬁere females.

Eff%ciency pretest scores demonstrated a similar ¢
pattern. Althoﬁgh none 6f Ehe factors or “nteraction effects
were significant, the sex factor approéched significance
(.05¢ p €.10). The dire???bn of the difference was in
favor of greater efficiency for females (Male mean E =
0.350; female mean E= 0,072). ?upjg§¢s catégorized by sex,

. age, and treatmentwere very’c%ﬁ%;;ébig\gn the efficiency
pretest measure., |

) The similarity of the subject; on the factors of ages
treatment; aﬁd sex, age; tfeatment interactions §n the pre-
tests as well as the comparability of the tutorial and non-

‘tutorial groups on the demographic variables (Table 1)
attests to the basic equivalency of.groups. Sﬁbh«differ?nces

'as existed were adjusted statistically by the use of the

analysis of covariance technique for hypothesis testing.

66673
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Analysis Gfi@ovariance

Hypothesis testing for the pretest-posttest control.
£

group design requires the use of the analysis of“covariance
technique Qith pretest scores as the covariate for most pre-
cise analysis (Campbell & Stanley, 1963). In addiﬁion, the
// _ analysis of covariance technique.also allows for reduction
‘ of potential error resulting from variance in mental ability
%« among subjects by includipg the IQ score as a EgQariate,jna
the analysis. Since dhe hyz;khesés require comparisonsfof

~ .
the factors of sex, age, and training, the 2 X'2.X 2 fac-

|
Ytorial analysis of covariance was performed on impulsivity

scores, using the posttest score'as criterion and\ﬁﬁe pretest ¢ -

e,
score and IQ scores as covariates. A similar analysig was

perf&fmed s?parately for the éfficiency scores. The re§ult
of these analyses appear in Tables 6 dnd 7.

The treatment factor (tutoriél versus non-tutorial) was
the single factor on the impulsivity measure whose main
effects were significant ( p ¢ .01). This déﬁ%n§trates that
6éq5ers'3f the group receiving tutoriai training which
reiﬁforéed longer response latencies and search strategies

£ .

were significantly different following training from the

a o «

'démbers of the non-tutorial group. The direction of this

[
q.,

difference wé% determined by examination of the adjusted

. +- group means of the two groups. The tutorial groﬁp had an

n

L3 2

o 606074
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Table 6

[\

2:x 2 x 2 Analysis of éovariance: Impulsivity

N

Sum of Mean
Sougce Squares - df. -Squares F P
Sex | 0.0562 1 0.0562  0.1047 n.s.
Age. 0.5022 1  0.5Q22 o.9§3’ \n.s.
Treatment 4.6512 1 4.6512  8.6579  0.005%
Sex/Age 0.0008 1  0.0008  0.0013, n.s..
Sex/Treatment 0.0157 1 0.0157  0.0293 n.s.
_ Age/Treatment 3.3521 1 3.3521 6.2398  0.025%*
’ Sex/Age/ ‘ .o ,
Treatment 0.0504 1 0.0504 0.0938 n.s.

Within : 20.4142 38  0.5372

*#Significant, p ¢ .01
*¥%*Significant, p ¢ .05

o 66075
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. " Table 7
2 x 2 x 2 Analysis of Covariance: Efficiency
o ¥ - Sum of Mean
- Source ‘ Squares af Squares F P
) 8
Sex 0.1376 1 0.1376  0.3152 n.s.
Age ? 0.0249 1 0.0249  0.0570 n.s.
h Treatment 0.0145 1 0.0145 _ 0.0333 n.s.
Sex/Age 0.2579 1 0.2579 0.5906 n.s.
Sex/Treatment 0.0325 1  0.0325  0.0745 n.s.
“s.-. Agg/Treatment 0.2126 1 0.2126  0.4869 n.s.
» Sex/Age/ .
Treatment 1.0859 1 1.0859 2.4866 n.s.
Within '16.5949 38 0.4367
.
q \ |
B g (\
. f
o | ' ¢06G76
ERIC - *~
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adjusted mean of I = .00789 on the impulsivity measure, while
the non;tutorial control group had an adjusted mean of I =
.63826. Since larger positive scores indicate greater impuls—
ivity, results indicate that the tutorial group was less
impﬁlsive after training than was the nonrtqtgrial group.

The interaction effect of age and treatment’wa§ signif-
icant on the impulsivity measure (p € .05).., Since the main
effect of treatment was confirmed, the nature of the inter-
actioﬂ.was determined by examination of adjusted group means
for 3-year-old tutorial subjects, 3;&ear—old non-tutorial
subjects;h4-year-old tutorial subjects and 4Lyear-old non-
tutorial:subjects. The adjusted means for these groups @re
presented in Table 8. Computations are provided in Appendix
G. |

This examination reveals that the nature of the inter-
action is as follows: while goth 3 and 4-year-old tutorial
groups wer® less impulsive than 3 and 4-year-old non-tutor-
ial subjects, the‘éomparison ingicatéa«that 34yéai—old
tutorial subjects ékhibited much less impulsivity compared

to the 3-year-old non-tutorial subjécts jthan did the 4-year-

- 0ld tutorial group compared to the 4-year-old non-tutorial

group. The interaction is illustrated graphically in

Appendix H.
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Table 8

Adjusted Group Means: Impulsivity Scores

. Treatment
Group
Tutorial Nontutorial Row Mean
- 3-year-olds  +.15184 1.02249 .43533
4-year’—olds .16762 . 25403 .21083
Column Means é00789 ‘ .63826 . 32496

ERIC | o078
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This interaction may indicate th;t these 3~ye§r-olds
were more susceptible to experimental intervention than were
the 4;year~old%. An alte}native explanatién is that the
experimental pfbcess was more developmentally appropriate to
the 3-year—olds'than to the 4-year-olds, |

t?he effici?7cjbscores exhibited neither main effect
nor interactionnéffects. A possible interpretation of this
fiﬁding is that the construct under study and manipulation
was impulsivity and itgul%dification. There were apparently
no serendipitous changes in efficiency as a result of the

tutorial treatment. This would corroborate Wright's (1975)

belief in the in&ependence of the two constructs,

Correlations

Pearson product moment correlations were computed
between” certain of the demogréphic variables and tutorial
reinforcement data to net changes in impw%sivity and effi-
ciency'from pretest to pasttest. The change scores
(Appendix D) were computed by deducting the posttesf”score
from the pretest score, producing a numerical system wherein
positive scores indicated changes in the direction of less
i@pulsiveness and_greater efficiency. The results of the

computations are presented in TaBle 9. .

0o079 .
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| Racial classification was omitted from the computations

since the coded data represented an arbitrary assignment of
.,

a numeral EP a racial or eﬁhn%c group, resulting in nominal

data not appropriate to computation with the Pearson product

moment formula,

The number of absences from tutorial sessions was sig-
nificantly negatively correlated to net’changes'i; efficienby‘
scores, indicating that as number of ab;enées went up,
changes in efficieney went down to a slgnificant deg;ee.“vTh:
relationship of absences to impulsivity change was inver;e’as
wel&, but ;ery sméll. |

The very small correlations between variables in some
instances was just as meaningful as large ones would have
been. The small relationship of socioeconomic stétus and
IQ to impulsivity supports ‘the view that impulsivity is a

stable trait rélatively independent’ of mental ability and

this demographic wvariable, ‘ S

»
o

While it was non-significant, the correlation of-IQ to
efficiency change (fast, accurate responding) among tutorial
subjects was stronger than among the non-tutorial subjects;
Since no such pattern was apparent with impulsivity change,

Wright's (1974b) view that efficiency may be related to

. mental ability while impulsivity is independent of it was

supported. In addition, his view that efficiency and

6031
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impulsiqity/yre independent of eabh other on this measurement
tool was corroborated (Wright, 1&%5).

Einally, among tutorial subjeets the reinforcement
received for use of search strategies was positively cor—.
related to _change in efficiency, while reinfofc%ment for
increased response latency was positively correlated to
impulsivity chgnge. However, these correlations were too

small to be syénificant.

Summary of Findings

In summary the following- non-significant relationships
were found: (a) There was no significant difference between

the impulsiveness of these 4-year-olds and the impulsiveness

of these 3-year-olds on the impulsiveness posttest. (b)

" There w%s no significant difference between the impulsiveness

of these female subjects and the impulsiveness of these méle
subjects on the impulsi§eness posttest. (c) There were no
significant differences between thé impulsiveness of subjects
on the impulsivity posttest when these subjects were cate-
goriied by seiiand age; sex and treatment; or sex, age, and
treatment. (d) There was no significant diffefence between
the effiéiency of these 4-year-old subjects and the efficiency
of these 3-year-old subjects on the posttest. (e) There wasé
no significant difference between the efficiency of these

female subjects and the efficiency of these male subjects on

508
- 00082
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the posttest. (f£) There was no significant difference

be%ween the efficiency of the .tutorial group members and the

> » -~

efficiency of the ncn—tutgriallgroup members on the pcsttest,
(g) There was no 51gn1f1cant dlfference q”fween the effi-

% ciency’ of subJects on the posttest when these sgbjects were
categorized byrsex and age; sex and trea?ment; age and treat-

men} or sex, age, and treatment. o

a

The changes in 1mpu151v1t) and efflclency scores were

o

‘hndependent of: '(a) socioeconomic status; (b) mentdl

&

ability; (c) relnforcement rate receaved by the tutorial

subJects. ;Impuls;v1ty changd/of:tutorlal subjects was,
independent of the"numher of abEences'from tﬁtorials.

) Finally, the follow1ng 51gn1f1cant relationships were
found: (a) Members of the tun?rlal group were 51gn1flcantX§/_
1ess 1mg5¥31ve On bhe pqsttest than we;e the members of the
non-tutorial group. (b) Three-year—old tutorlal chlldren

//\ re;ealed nuch less impu131veness in companlson to non- _

| tutorial ﬁhree—year—olds that did the'tuncrial four;year—o}ds

in comparlson to the non—tuzorlal four—year—olds. The inter-

actlon effect of age and treatment was significant, (c)

. , .- Number of absences from tutorlals vas 51gn1ficant1y 1nverse1y
N, ?_ con§elated to eff1c1ency change scores ‘among tutorlal sub-
e A .

-

' o Jects. :
- | a

5!
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Chapter 5

Summary and Conclusions

F)

The purpose of this research Gas to examine the relatlon-

“

ship of tutorial enrlchment of cognltlve processes and

‘reinforcement of,lengthened response latency to measurements
of 1mpu181v1ty in three and four-year-olds in a typical pre-=
school settlng. Admlnlst;atlon of the KRISP assessed impul-
sivenessfan&'efficiency;f”The SIT assessed mental ability as
°eXpress?d En’en‘IQ scqre..'Background infofmat%on was secured
throﬁgh-queséaonneares on file with center girecters. A
Monltorlng of the tutorlal Sess1ons occurred thzough comple-
tion of tally sheets (Appendix @) which in turn provided
reinforcement rates for each sesskon. The reeearch design
was a pretest—bosttest°c%htrol group design. The 2 X2 X 2

. factorial analysis of variance technique revealeq tﬁat impul~

. > .
sivity pretest scores'were independent of both the main effects

°

of age and treatment and of the interaction ¢ffects of séx
and age; sex and treatment; age and treatment; age, sex, and

treatment. Neither main effects or interaction effects were

revealed between groups on eff1c1ency ‘pretest scores.

Males were 81gn1f1cantly more impulsive- E?an females -

on the pretest. )This dlfferencé,as well as any coqfoundlng ‘

-
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_ influence qf IQ ‘'scores,were controlled by using the analysis

of covariance technique for hypothesis testing.

The 2 X192 X 2 factorial analysis of covariance using

. adjusted pretest scores and IQ scorés as covariates revealed

4 : ) .
that tutorial subjects were significantly less impulsive on
the posttest tEan were the ﬂon-tutorial‘subjects. In addi-

tion, an age/treatment interaction was significé%t. The

nature of that relationship was, that the three-year-olds who -

experienced tutorials exhibited greater change toward being
less impulsive in comparisqn to their non-tutorial age mates
than did the tutorial four-year-olds.in relation to theirs.
All dther~factors and comoinations of factors for the
impulSiveness measure were inSiénificant. All factors and
combination of factors werxe 1ns1gn1f1cant f01 the efficiency

e

measSuree.

cv'

a

Pearson product momént correlations which were computed
. o PV, - - O

relatin imp&léiveness change scores to socioeconomic class,

-~
»

IQ, efficiency change scores, eﬁfforcement rates, and number
of absences reyealed no Significant:correlations. Correla,v
tions of efficiency change scores t&,the same variables
revealed onl& aeeignificant inverse ;orrelation of number of
absences to efficiency change scores;} The small correlations

between variableé‘corroborates the view of- independence of

£
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efficiéncy and iﬁpulsivity and thewstability and independence
of the impulsivity tra%t. |
\ ‘ These results indicate that the impulsiveness of three
an& four—year;old boys and girls sucﬁ as these is indeed
modifiable through a procéss of short, regular tutorial inter- .
vention fbcused on materials creating response. uncertainﬁy.
.In addltbgﬁ%these results demonstrate that children like h
these r@spond with increased reflectlvlty to materials very
dissimilar'to the testing materials when the expgrience also
inclﬁde%'a reoccurring one-to-one relationship with a signif-
icant adult who prov1des relnforcement for increéased refrw';
t1v1ty. Future research mlght focus on 1dent1f1cat10n of
‘the salient aspects ¢f the tutorial process.
Do the materialsbthemselves make a difference? The
- bellef of th;s investigator is that they do not. What seems
1mportant is that the condition of response uncertainty
associated with the task be met, accompanied by reinforcement
for gréaiefh;efleqtivity. Futu?e'research will be necessary
. ' to test this belief. | “
"Could it be that a warm, supportive relationship with

a reflective adult in a regﬁlarly occurring one~to-one

setting is a key featupé? Some of the children in the

. tﬁtgfial group whoﬂmadeathe'largest changes in impulsivity.

also seemed to develop increasing competence in their peer
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relationships, in their'verbgl expansiveness, ﬁnd decreased
dependency. What is the relatidnsﬁip bgtwéen £hese factors?
Is it possible that children could be effective modi-
fiers ;f impulsiveness in a tutorial settiné with each othé;?
s Perhaps older reflective children could serve as leaders 6f
tutorials with younger impulsive children. This too coﬁld
be ?mpirically tested.
What is the influence of the frequency and duration of
the tutori@} sessions? Changes in response style did not
. progress as visibly in these subjects after approximately
four weeks. Future reSégrchers might experiment with
sequences of more or less than six weeks duration and fre-
quencies of more or less than twice per wdek sessions.
. Other important factors tQ berinvestigated would be the
dﬁrabiliﬁy of the cahgge in the absence of continuing high
. “levels of reinforcement.
The nature of the age and tutorial treatment interaction
- led to the conclusion that replications of this ekperiment
should be undertaken with other groups of children in thi;
age range to determine if three-year-olds cansistently £$% .
respond in this manner in comparison to four-year-olds. If

the interaction is confirmed by replication, impoftant

; informatidn will be provided about optimal timing of efforts to

\)
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help impulsive children to develop the ability to be reflec-
tive if that cognitive tempo is more appropfiate to the

task at hand.

This demonstration of the modification %f impulsiveness v
through the tutorial proceés gives both parents and teachers
a process which they can begin ‘to use with the impulsive
child at a young age if fhey identify that his impulsiveness
is interfering with his success at cogniﬁive tasks. However,
.1t must be remembered that reflectivitf is not more valuable
than impulsivity per se, but only more appropriate to certain

. types of cognitive perfbrmance. In other situations, the
Avimgulsive child's tempo may be an advantage. Continued

;;9 study will focus upon the procedures to Beﬂnsed with reflec-
tive young children to help them learn to behave more impul—‘
‘sively when that tempo is more appropriate to the occasion,

and to help both reflective and impg}sive youngsters learn

to discriminate the occasions for which their preferred

I

cognitive tempo is inappropriate so that they can empioy a

tempo which will optimize their. likelihood of success.

4
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. Appendix'<if
Participating Centers and Directors
Nursery Schools: v .

7 j

1. Texas Woman's University Nursery School

A

‘e
Texas Woman's Unyversity Campus

d
y Denton, Texag~"

Y

Director: Barbara Jackson

-The T™WU Nursery School is a laboratory school-used as

a center for training preschool teachers. Children who
! v

attend are prjmarily those of TWU faculty and students.
2. Leke Déllés Preschool

' Leke Dallas'Pubiic Schools // .

Lake Dallas, Texas

Director: Sarah Yetter P

-

The Lake Dallas Preschool is a compensatory -preschool
designed to provide edrly intervention in areas of the child's

development in which h&\is deficient. ’ n

Day Care Centers: !
3. Texas #Woman's University Child Care Center
Texas Woman's University Campus
top

e

Denton, Texas

Directort Cheryl Fjkes




~ ~ - s
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@
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* The TWU Child Car# Center is a full day child care

) A

‘center open to child i of LIWU students, providiﬁg a program
designed to optimizg the development of the children who

attend. v

4. Grace Temple Bap{ist School and Day Café
1106 W. Oak |

S

Denton, Texas gelvevividiie

7 ”
:Dlrector. Ann Rlchardoon
The Grace Temple Baptist Center is a full day child
é%re center open to the public. Children are large%/hfrom
: s

xorking,famiLies where at least one of the parents is also a
g ) .

Stude:Ilt. - ’ ’ )
. / * ) N !
5, Denton City-County Child Development Center
1400 Paisley =
-, &

14

Denton, Texas

Director: TFonda Honeycutt o

\
The Denton Clty—County Center 1s 2 full day cHild care
center supported by the- Unlted Fund. Parents of the chil-

dren who attend it meet certain %rlteria ag being ‘econom-

~ically disadvantaged. Many of the children are from one-
. . ( .

N N i‘;r: -
parent families. ;
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6, Humpty—Dumpt& Kindergarten and Day Care
| Shady Shores Road
Lake Dallas, Texas

iirectof: Thelma Bolivar

o o
Humpty-Dumpty is a privately owned and operated full

day child care center serving children of working parents.

lj
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° Appendix B "

o o
B4 ) . R N
Verbatim Recording of @}piqal Tutorials <

-
€ = Cindy - £

E = Eﬁpegimenter' : y : : .
L4 . . . ﬂ\? ;
E.: Are you ready to play? Okay--Let me show you what we o ‘

-

. are going to do today. Do you remember when we made the rows
e ; ) 4

. " wiéh the spoonsbanq the straws? Weli,,we are, going to do
. thet same kind of thing, exgépt today we are. goipg to be . b
. . working with poker chips. And whéi/feaﬁ going to do is, I -

L am going to ask you.to close jour}eyes like you did before,

.and then, while you have your eyes closed, I am going to
make a row up- here on the top of your paper. I'll say,
"Cindy, open your eyes," and Ifll’give you some chips a I

would like for you toimake a fow below,‘just the same as my

. row. One that looks just exactly the same. Think you can

-~

/ :
do that? I'11 bet you can. Are you ready? Okay. Oh,
want to close those ,ey;s good? That's the way. Shut them

< v ' - up tight. ) ) o

C.t I can't. I got sore throat.

e

.t Oh, I'll tell you what. You put your head down like

you were and that will be just fine. Okay. Remember, each

time take your time., Think it over, and look them all over

L4

A ~

&




29

C %
(

carefully, Okay, you ready? Here you g6, open your eyes,

and here's some chips. See what you can do. Just the

[}

-, same as mine. Okay, very good, look them all over cére—

B fully. .Very'good. Okay now, let's check. Is-this the

a8

same as thls, Cindy? - (Nods) Okay, whét about.thgfe tw%? Are
they the same? (Nods) And thecnext one? -LNodsf Okey, what.

.\about @hese last-two? (Nods) Very good! Look at the

pattern that we havé'here. I made a red, blﬁe,:red, blue
pattern. What kind of pattern d&d'you make? = }

C.: Red, blue, red, 5lue. ' N ® '

E.: Very.good! TYour pattern is just tqgasa@é~as my pattern,

Very good, so your row is just the samé as nfine,

C.: How come we're not u51ng the rest? (of the chips)

".E.: Oh, we will, in a minute. There s no point in gettlng

them all out until we are ready for them. Okay, put your

- head\ down again and I amcgoing to try another one, Remember;

. . : ® N
take your time each time, and think it over. (Paus2) Okay, vy
) =

anow, (Pause), okay, let me get you some chips hére. Let's

‘see 1f you can make a row just the same as my row. (Cindy

is working) Very good} that's the way to 160k them over.

“You're thinking about it, aren't you, Cindy? Okay, do you

think your row is just like miné? Okay, let's. check, is
this the same as this? (Nods) Huh, are those two the same?

(Nods) And those two? (Nods) And those two? (Nods) Good,

«
‘

sty
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. . ) :
E. (cont'd): what about these two right hare? (N¥ods) And

these? (Nods) Q§ay, what about these two?. (Nods) Véry
W ' *  good, ‘that's right. Oka}, now, let's ehegk my pattern.

Mine 1is fed, red blue, blue, red, red, blue, hlue. What's.

3
yours like?

[

B [ C.: Red, red, blue, blue. Red, red, blue, I mean--Red, red,.

{“ bIue, . blue, blue, oopg, (corrects herself) red and Ted, blue,o
bluéa ) . ’

o o -

E.: Good! Okay--your row ig juét the. same as mine. Okay,

now, put your head down ageln and let's try it again,” Okay?

| * Okay, let's see what. comes up "this times S .
o C.: This is to 1ay my head.on and go to sleep.

E.: Oh, is that how you go to sleep, when you lay your head
'&own. Okay, now, Cindy, see if you can make one just like o
mine. Now this time‘there are extre chips, so ybu use just
what you need. 'Use enly the things that you need. Look
them.ove; carefully. Very good! Yeab, you are using just

what you need, aren't yeu? Okay, very goo&! Now, let's ~ >
check. Okay, now are those two the same, Cindy? szods)

And those two? (Nods) ‘What about those two’ (Nods) Very
. good. What about the next one? (Nods) And the nexg,one?

. (Nods)- Are the last ones the same’n ”/ggs) Okay, now, let's
look at my pattern. Mlne is red, red, blue, red, red, blue.

Can you tell me about yours now? ! . 4 )
. PR ; i
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?cu ‘Red,, blue, red. S
.EZ:' YEu skipped one. | | ‘ .
C.: ;Red Blue. | R ~
E.: Okay, let's start bgck at the beginning, okay? .
C,: Red, red, blue,,red, red, blue.
> BE.: Okay, very good' A d‘y;urs is‘juse'like'mine. Okay,
ene more we 're g01ng tb’do, B o j'-.J ‘ o -
C.: I'm gettlng t1red. 'ff ‘ L L
E. Yeah“ we Just have one more."We bé gging to useAwhife
. ones this t1me.a Closeayour eyes tlght, and let's see what

(Pause)

. happens., * Okay, Gindy, now make a ﬁow Just 11ke

gineuand use only the_thlngs that you need. Look them over

We've got plenty of tiﬁe..

carefully. Okay, very good'

{Okay,;look. Do you wan't me to. check thls &ime and you

watch? Okay.. That's the(ymm thlng. -That's the ‘same. Anduﬂ

those two are the same. And. those two. And the Ghite

~‘”there._ Are - thé last two the same’ '(4hds) Veg¥ good !

- Okay,-and look here what I see. Look here.
'

same as your sd&ater, isn't 1t? And,thls-gne is the same

as your sﬁhrt' T

C.: That's my fancy shlrt. >
E.: It 1s.' - o )
C.:  Same as that!‘ /4(2. - i - ' : .
" o |
, J ;A' . 7.' 1
e o 06109 s
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This one 1s the_
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E;. Same as that° Same as 'your map? Same as the chair?

Lots of things gre that color, aren't they° Let's look at
the pattern. Let's check the ggttern. M1ne is red, white,

blue! red, whltet'blue. Vhat's yours like? Can you call

~ them? ” Ea , R ?

C.: Red, whlte, blue, red, whlte, blue.

E.: Very good' Okgy, your pattern is just the same as

mine. And we're all through for today. How about that?
\

C.: I'm gonna make a b1g bualdlng. ¢
E.: You're going to make a building? Okay. (End of
Session)

~

Elapsed time: 10 minute; L
Reinforcement rate: 7.80

E = Experimenter

“ M= Michael

E.: Okay, now, do you remember what we were doing last

time, when-f made a row at the top of your paper? And you

made a row just the same right down here? Okay, I want to

see how, well you remember. Okay here, let me hold this.,

You didn't leave me enough (chips) to make you a row. ' Here,

I

let me Lhave some of them and you can hold the rest to work

with, okay?‘ Okay.
M,: Three, four (he counts) \\"

B.: Here's another one.

. AN
A |
, it
A
1] . i
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ﬂz flve’ 51x' * ¢ i‘tk!’:‘ ~’ L » : g :

E.: I want to see if you can make a row Just 11ke mine.

‘Take your time. - | . 1’.
M.: You shut”’ ygur eyes R . ;‘ %, ‘
E.: 0h, low can I make‘a row w1th» y eyes shut? I'll make

a row w1th my eyes open, okay? Yo

can work on that whileel, - ¢ |

0 m1ne rlght up here.

I maKe a Trow, okayq I'm gg}ngmf

Now, let's see if you can make rée Jusﬁ the. same as my row.

; Can you do that? Look them over carefully., Take your tlme

. . ¥
and think it over. Let's see if you can match.yours up and

make yoﬁr'rowvjus$ like mine? Do you think your row is just .

: A (
like mine? Okay, let's check.

XX M.t Un huh. (Shaking head no) .
| El: ‘Okay, what needs to change? No, you leave my roy the
. » - way it is and change your fow, okay? Change the ones on
~ your row, what goes thereé Do yeu know? (corrects self)
.‘Whet goes right in that épace fight there? ‘Make your roy -t

just like mine, ‘
‘ M.: This one. . ‘ i ) T
k\d////fﬁfk Well, let's check and see, okay? .

M.: Where is the white one? (Drops chip on floor and

N

‘ ’retrleves 1t) b
E.: Okay, you dropped one, dldn't you? Is this the same

as that? (Nods) Okay, is this the same as that space?
P : '

o1l

b s et S
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- ’ that one in your hands, we'll check the rest of them. -L§::~"
. T «Tax v et

B

ﬂthié the §a%e as bhat? & ods),Right,>theyharevBoth*P1u?{%,
Ig this the same gs‘th t? (Shakes -head) ﬁ;,'ﬁkay;.&bu;take
yoﬁré'away, right_ther . Okay, noﬁj&}et's!éheck fhis one,

(. ‘ is- this the saﬁe as that? kNOds) Rightf The white ones
are the same. Is this blueyone“the same as.that‘ﬁhiﬁe one?.
(shakes head). Okay, take that one away. Let's go gack and
decide. Which one of the chips i; your. hand should  go right
here with this white chip? (Places it) Right, your white

chip, right. Okay, which one of your chips should g? right'

here with this red chip? (Places it) Your red chip.- Which °

A  one should go here with this blue chip? (Place it) ’Your

. \
blue chip! Very good! Now, your row is just like my row.

Now, let's look at the patterns. Look, here is a ied,,white,.

‘blue pattern. Red, whitqp'blue. You call off what yours/

iS 1i1{-e. * @

. M.: red, (star%s over) red, white and biue,'and then red,

and white, and blue. . . - ¢

E.: Very good! So ygour pattern is jhst like mine. Oka&,

— ”““’éou know how to do that.now, don't you? I'm going to make

it even tougher for you. .Okay--

M.: WQaﬁ'are-them?.

!

- 49
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. B. {cont'd): (shakes head) No, it's empty ish't it? H@;H:f 
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"~ E.: Well, you won't need-white this time. Let's put the

5 carefully. Okay (Pause) 0kay—-you used all the ones you had.
j{ Let's see if your pattern is the sarnie,

u

" M.: These are--push the red one down.

" E.: What? - .

" huh? Okay, now, let's check. Okay, my patté}h is red, h%ue;
é\ . .

s

102 y
&

E.:"Velll I'll:sshow you. 'Just a minute. You remember, you

made a red, white, blue pattern like mine? .This time the

~.

pattefns are on cards. Thls 1sva red blue, red, blue
pattern. And I want to see if you can take the chlps and
right down here underneath make a ;Rttern Just 11ke mine.

A red, blue, red, blhﬁ.i Okay? Let's spe ;f you-can. . .
M.: And white? o~ | ‘
white ones away. You just need red and blue. Use ohly the

og)s that you need. Make a pattern just like mine AM.

-worklng) Okay, where does the red one go?, Look them over_

]

M.: Push the red one down (pointing to recprder ?ut}oh)
E.:: It is (pause to show him)* Okay, let's look them over .
and let's check5>’ |

M.: We need somethlngﬂ(_gh%§%fre. ,

Et. ,Okay, what would you put ‘right there, which one? . Some
of these down here could you put? Okay, what gISe do you

need right there? (Points).QOkay,'aﬁd these are extras,
o .

\ 2

g

" .




. M. blue-~' v ]
~N - E.: Take your time. o ' {b
‘Q‘ N .
Sl v Me: red, red. LOOK! f'p
M Sy —— o o N .
>$\\“Eﬁ: Okay, lTet's check My pattenp;is red, red, blue, blue,
| , Te blue, blue.' wa, let's move yours down where we :
\\ Vv ks A \/
can cﬁbgk yours. ;Okay, you call yours now while I touch
. tbem; |
-\\;M.: .red,ublue, (starts over) red, red, blue, blue, red,
. “red, blue.‘ » | L . o '
s E.: Very good! . Okay, your%\is just like mine., Now, now '
let me,put another one out here and we'll try it. Okay,
I?ll;bet.you are. just really getting the hang of this.
I'11 bet,you'caﬁ do th@F one‘easy.\‘Make a pattern just like
mine. Use Just the things that you need. Ydu should have
© / some extras -this time. Think it oyer. Lobk them over
. . Y
~ . (
o N ‘ R . /.
S T 00114 o ;
ERIC ~ . . . /o . -

UM.. red, blue, red,. blue. v g ’\\\

103 N

(&ont“d)' red, blue, okay, let's move yours offanow,
where you can see Just your chlps. What's your pattern llke?
E.: Just like m1ne' Very good!ﬁ Okay, noﬁ,,let'é try |
Lanother one, I'll" glve you a tougher one gee if you can
make‘a‘pattern just 1ike mine. Look them over carefully:‘
Okay, make your.paitern jugt like mine. Use what you need.

M.: red, blue, blue, red-k(worklng)

(. .
E.: >That?S the way. Look them over carefully.

7
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1 - .
il E.k\(cont'd)' carefully. Make aﬂb\a:ﬁrn just like ‘mine. i
, A/ Use the chips you need. Take yéur't'me and think it over.
. . V -4 e ' X
. M.: Here's some more chips. %f:;f
- . . - ) N \\\M \
- E.: Okay, now, aresyou all finished? Okay, let's check.
E You've got a blank space? ,What could you put there? Where
. < ' . " _ .
. could you find a red chip? Okay. 4 e )
N\ ~ M;ﬁ"fI want a red chip. (Has lost interest in the task) ‘
. - B.: Wéii, this is enough. 1In fact, this is more than
"‘7:" 4en°ugh. . ’ ’ ‘ o / R
z A 0 ' ) Lo Fé
' M.: No, this.is a different one now. h .
E.: Ok@y,'are you finished for today? 5
' ) ’ ) ‘ ;‘.W .. h
; ‘ P4 . Mo H Yea;hq o l: : v
K - Bes Okay, let's sfop right here and we'll take‘up here
) » next time. (End of session)
S Elapse@ time: 9 minutes : : b_
Reinfoticendnt rate:- 3.00 S

.;; ’ : )
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. Reinforcement Tally Sheet

- . .
- 8 . ' {
/ 2
"4
Ji ®
. , .
V P ¢
r & N
. , >
/ N (3

v 24
“




*ab

e SN

Appendix'C

40

) Eﬁeinforqement Tally Sheet ’

Ve

7 ‘ ¢
/ v Timé: Begin End‘
5 o 4 -, ' . f
. 6ode Number . A
. . T NME. . .
\6\/ CENTER _~_ . .
L b DATE oL ,n‘ v F
RN SN MATERTALS # _
. RESPONSE LATENCY: . b R
. . '. T . §‘p ‘ v
TAKE YPUR TIME. - /
. 487 - [ 4 = T -
2 ’ . v O x -
THINK IT OVER. » .
T
LOOK THEM ALL OVER CAREFULLY. s
“ : . M ‘ nr a .(',' R
. THERE IS NO HURRY: : P .
~ OTHER ﬁ -
i &
- ¥ { \ .
I/ ~N -
SEARCH STRATEGIES:
“HOW CANYOU DEGIDE? | : R -
. DEMONSTRATE \ C N AR
—V —l
)l;\) . . . u {\
—\ ) ’ ‘ ftQ '3
. 4 | _—
- \) ’ \ng / d s
. /‘”’j N LEE A2

PP
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CHECK TQUR RESPONSE

el

ONLY THE CORRECT. ONE REMAINS ﬁ’

’ i
! N , :
L] 4.'
Jesi ~ <
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Reinforcement Tally Sheet ’
o (cont'd) -+ a4
, . . L
" PRACTICE -~ ', A
LOOK AT ORIGINAL & ALTERNATIVES |
4 —— =
. SELECT A CoyEDNENT & COMPARE TO ALL ff;
LOOK FOR SIMILARITIES &rDIPPERENCES .
». L4
SUdQESSEULLY ELIMINATE DEVIATIONS UNTIL o

-

@ o
- - © v e ¢
.. - - : BN - . ‘.(3 :
OTHER v . . : B
~ v - .
7 &3
I"
L]
3
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.o, e .
- - ]
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Appendix D .
) Q
Subjects' Characteristics and S ores
v Subject . iée at , j/? R
No. ﬁx. Pretest SES _ Racé ‘Absences 19
Tutorial g° | ]
1 M 3-4 II White 0 116
2 F 3-5 111 Vhite 5 95
3 M 3-0 IV  Spanish- 6 103
_ Americqn
4 F 3-3 Iv White 4 131
5 M 3-3 oIV White 3 87
6 F 3-0 I1I White 2 163
v 7 M 3-7 I1I White ) 135
8 F 3-3 III  Spanish- 1 82
American
9 M 3-11 IV White 3 91
10 F 3-7 IIT White 2 121
11 M 3-4 v Black 0 115
12 F 3-5 III . White 0 117
25 M 4-5 I Vhite 3 121
26 F 4-0 I1 White 0 127
% 27 M 4-2 v White 1 108
\ 28 F . 4-8 IV ‘White 0 84
29 | M 4-0 v White 1
30 F 4-6 111  White 2 120
’ 31 M 4-9 11,  Vhite 3 125
. 32 F 4-6 I White 1 119
~ 33 M 4-6 111 Vhite 0
34 F 4-4 111 White 1 113
35 M 4-5 IV ‘White 3 128
F 4-4 White 6 86

104

100




’ X .
110 Mo
Subjects' Characteristics and’ Scores (Continued)
Subject . Age at - ,
No. Sex 'Pret:z SES Race Absences. IQ
Nontutorial SS: . b
13 M 3-8 I White - 89
14 F 3-1 \ White - 89
15 M 31 111 White - 97
16 F 3-2 IV Black - 100
17 M 3-10 Iv White - 77
18 F 3-11 I11 White - 121
19 M 3-0 III Vhite - 156
.20 F 3-3 II ~ WHite - 128
21 M 3-9 I White - 5 144
22 F 3-0 IV  Spanish- - 110
~ , American :
23 M 3-8 II White - 18,
24 F 3-5 Iv White - 10 -
37 M 4-9 I White - 123
38 F 4-9 111 ° White - 114
39 M 4-3 I1I White - 112
40 F 4-T7 - IV White - "9
41 M 4-4 Iv White - 94
42 F 4-8 IV White - 109
43 MG 4-7 - v Black . - 95
44 F 4-4 111 Black - 134
45 M 4-10 11 Black - 121
46 F 4-10 III White - 117
47 M 4-5 IV Black - 106
48 F 4-2. I Whi te - 136
, |
006121




Subjects' Characteristics and Scores (Continued)

111 - ;

i A

Py

2yp

. KRISP Form A - Pretest . o fon
Subject ' v S . N
No. Mean Time Errors I-Score ~ E-Stope j
. | | | |
Tutorial Sé: b T
] 2.32 20 C1.39 .01
& 3.43 | 16 .88 14
3 2,31 16" 1.06 = .32
4 2,28 1T 1.24 - .03
5 - 1.74 15 : 1.13 - .54 .
6 © 2,45 16 1.11 - .08
7 1.92 16 2,04 4T
8 1.78 . 18 . 1.44 - .06
9 -~ 3.13 20 1.23 1.23
10 . 2.90 12 ©1.18 .21
11 3.89 16 . 67 .07
12 2.32 1M 68 . = 5T
25 3.61 .8 . .67 - 15
26 2.34 11 1.20 . - .04
27 2.50 . 21 2.53 1.22
28 4,52 8 .88 .87
29 3.14 T2 1.27 .24
30 © 3.62 5 .22 L - .39
31 - 2.71 . 11 01.83 . .44
32 3.48 L5 S W26 - .42
33 1.47 14 C1.89" A2 .
34 2.45 12 1.29- 10
35 3.64 9 .79 - .02
36 2.86 14 1.41 | 42
Q @‘W
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P N‘* 11 2 ‘ - L
. " i -Subje'c;ts' Characteristics and 'Sjc'ores (Contihued) ' T
' ﬂ,}p . :, .u» » L .
" P ‘KRISP Form A - Pretest
Su:)({;a S o ° ' CLeT :
0% Mean Time " Brrors I-Score E-Score ) )
J/ "Nontutorial -sz: .
) | 13 “3.28 16 ° v 1.74 CLTT
14 " 1.52 22 1.87 .25
- 15 2.84 5, 20 1.26 .14
B [ 2.90. 5 2 1.46 .48
B 17. - 1.71 18 . 2.33 .67
18 . 2,48 15 - 1.61 44
19 . 3.71 b 13 AT - 22
20 4.43  *, 14 AT ;. w19
R 21 7 4.38 13 1.12 .64
f a2 2.71 22 . 1,59 .52
| 23 1199 18 2.27 .73
. 24 3.26° ” 13 © .65 = 7
. AT 2.59 "6 1.07 Y- .39
i | 38 . 1.98 5 .96 - .35
39 3.63 - T .54 - .27
N 40 2,71 - 10 1.72 .80
41 1.46 - 187 2.39 .62
V42 1.74 /,/”z/ , 1.58 AT
’ 43 3.66 14 - 2,06 1.18 ‘
44 3,37, 5 .28 - .45
45 2,90 ¢ 18 2:90. 1.61
| 46 430 5 .36 .24
o Y 73.84 10° 1.73. A5 -
e . 48 2.81 - 9 .86 L - 15
e | q : —— —
, ' ) ) .’ A4 » v
 Dﬁk  ~ . oy cGG1323 ” . \
p (I o N T : N o
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- S'ubjc_egts J Characteristics' and g&ore‘s ,(Continqed)
... .\ KRISP Form B - Positest =
' Subject . v ) _ :
. Nf" : Mean Time | \Errors v I-Sgore 'E-.S\core :
.y | V _ ~ K
" Tutorial S.: o T \
1 4.70 8, =197 . = .38
2 10.49 1. =1.20 ¢\ 1.3
. 3 ) 8.46 11 5. - .88 .81
4 2.13 S - 1.09 L= .25
5 4.07 12 .-~ .80 - .21
6 4.53 0 - .82 . -1;06
T 4,84~ 7 5 02 - - .25
8 5.15.° 14 Y .36
v9 6.68 4 -0 .03
Yo 10 3.63 , 3 7% -.01 - .61 ¢
11 6.29 7 .15 .7%
12 . 2,92 4 -.09. °  -1,06
25 2,87 1 - z04 . -1.18
26 4.86 0 - .64 - .63
@ 27 8.39 5 - .76 .56
28 5,28 6 .30 .68
= 29 5.49 3 - 237 1o - .38
30 3.04 "2 .10 - .65
o 31 13.86 2 .10 - .68
R "32 o 3.48 - . 3 .18 = .35
33 - 2.95 8 1,29 .03
. 34 2.83 4 31 - .70
35 4.59 9 1.01 , .63
» ) * 36 4,99 12 .66 .73
a : ) '
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Lo | ‘Subjects' -Characteristics and Scores (Continued)

A]

KRISP Form B -~ Posttest

qg? - sﬁ%}?ét

- No. Mean Time Brrors I-Score ~ E-Score
. [ ean m ‘ .
Nontutorial Séz‘b o - SRR . .
' v - : R .
13 3,27 14 oo 1449 .52
14 , 1.56 20 1.67 .07
15 | 1.56 15 * 117 = .59
16 2.28 27 & 4 2.15 .87
17 1.80 18 2,31 ‘ .69
18 3,99 T .35 = .07
19. 3.6 LT 93\ - .03
20 T8t /S 9 16 - .41
21 3.78 7 .50 | - .24
22 - .4,08 18 .91 .47
23  4.21 1 - .34 - .89,
24 T 3.23 14 7566 - .18
37 2.39 6 ‘“~f§i13 - .44
38 2,92 2 115 f= .68
39 2,76 4 .36 - .84
40 - 4.24 1 - .39 - .54
T4 1.95 12 © 1.53 — ;02

.42 7 3431 5 - .61 - .01
43. 6.41 4 - .27 +32
44 2.01 7 84 - .57

" 45 ¢ 10.76 10 — .49 2.45
46 3.65 2 - .16 - .39
47, | 9.75 6 - .85 % 154

. 48 | 3.24 4 .21 - .59
. =

00125
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Subjects' Characteristics and. Scores (Continued) '
2 ‘. : , 7 P
- - Impulsiveness TEfficiéncy.
, - Subject No. Net Change i
¢E -
Tutorial S_:
g 1 1.58 .39
' 2 2.08 =117
3 1.94 =113
4 .15 . \oL22
. 5 .33, = e .33
6 1.93 © .98
. 7 .. 2.02 - L T2 BN
e 8 1.13 | - 42 X
°o 113 1.20,
‘ 10 1.19 © ez
11 .52 | .83
12 7T . .4
25 1 1,03
; 26 1.84 C .59
® 27 3.29 .66
28 .55 .19
) 29 1.64 .60
I” 30 12 .26
r 31 1.73 1.12
32 . .08 - .07
- 33 N
. 34 .98 . .80
35 - .22 ng} -».65'/ . <Z/ ]
36 75 - .31 \ |
\
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C s 116 ‘ A
° Subjects' Chargeteristics and Scores (Continued) ./
' ‘ . . N /
" Impulsiveness ’Ef.ficiency
Subject No. Net Change Net Change ;
’ ’ . o : 7' . e Y » - /
¥ s ‘ Nontutorial Ss: o -V
T, < 13 .25 .25
| v o T .20 : .18
| s .09 LT3
16 | - .69 - .39
17 .02 - - .02
18 O 1.26 v .51
, 19 - .46 " - .19
| k 20 X . .60
' X\\\\_\ ' 21 . . - T e2 .88
&. B € \ ' .68 - .05
23 ) 2,61 1627,
. 24 - .01 .01
B 37 ¢+ .+ =7.06 .05
| \\ L 38 B .81 .33
7 \\y 39 ' .18 = .57 °
&' o 40 2.11 . 1.34
| T4 co .86 .64
\ 42 | 97 .18
43 2,33 .86
. 44 - .56~ .12
45 - T 339 - .84
46 | a2 - .23
S0 _ ' o 47 ' 2.58 \\\ ,—'1-.39

48 - 2«65 " 5\\\;44" “(

ERIC - o 60127 B
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. ' . Appendix E , VARV
S~ : : * . ¢ '
\ * . KRISP Normative Data* - \:’_ \
' I ' Pime’ " 'Brrors
o d I" (\ N A - . * 4
Sex Age N Mean S.D.’ Mean = S.D. °° a ~
Females | N .
1. 2:5 to 3:6 T4 5,038 2.172 - 10.351 5.516 —
e 2. 3:7 to 4:6 112 4.840 2.009  5.759  4.511,
> - ‘ . A
3. 437 to 5:6 130 4.528 1.974  3.431 2.612
4. 5:7 to 6:8- 98 4,193  1.783 2.480  1.991
. l —
Males . C -
q. .2:5 to 3:6 53 5.08F 2,004 ° 11.453- 6.110
2. 3:7 to 4:6 107 °~ 5.460 ~ 2.258 5.916 4.026
3.  4:7 to 5:6 122  5.303 1.861 3.844  3.144
4. 5:7 t?, 6:8 107  4.461 1.739  3.178  2.670
$ * = 900+ -
~ .
&
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Appendix F .
o Means Comparisons: 2 X 2 X 2 Analysis of Variance
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Means Comparisons: 2 x 2 x 2 Analysis of Variance

- e
- e o~

. . Group Mean : Standard Deviation

Impulgiveness pretegt: .

-

Ma»les ; . 1 -517 0.687
Females ' 1.050 0.498 N
. . 3=year-olds he - 1.287 ) 0.521 ¢
© 4-year-olds o 1.280 0.751 .
Tutorial - 1.179 ' 0.534
Nontu orial 1.388 0.725

Efficiency pretest:

Males ' 0.350 0.576
Females : 0.072 0.385
¢ 3-year-olds . 0.207 0.436 .
¢ ° 3 . . {
4—yeaf;olds : - 0.215 C 0.5750
. /‘\ b
Tutorial . 0.122 0.477
‘ Nontutorial _ 0.300 ‘ 0.526 :
. Y. 8
T —~
o
\ \
. !

ERIC T eeist
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Appendix G

Impulsiveness Adjusted Means Comparison:
2 x 2 x 2 Analysis of Covariance

3

. Nariate Y
Impulsiveness Posttest Scores
Tutorial i Nontutorial
3 T4 3 - 4
-.19 - .04¢ 1.49 "1.13
"188 - -76 1-17 036
.80 < .37 2.31 1.53
Males .02 .10 .93 ~ +27 Males
--50 1.29 -50 — 049 03375
.15 "1.01 - .34 - .85
X=-.106 X=.205 X=1.01 X=.325
-1.20 - .64 1.67 15
1.09 .30 2.15 - .39
- -82 -10 -35 -61
Females . - 31 .18 .16 .84 TFemales
T~ .01 .31 .91 - .16 .30%25
- 009 -66 - ‘66 -31
X=-.12 X=.152 X=.983 X=.210
3's = .44325 4's = .2005
»
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Covariate Z | o
) Impulsiveness Pretest Scores
Putorial ° , - Nontuterial
3 4 3. 4
1.39 .67 O 1.74 1.07
V 1.06 2.53 1.26 .54
1.13 1.27 2.33 2.39
| Moles 2,04 1.83 4T 2.06 Maleo
K Y123 1.89 4 1.12 e 2,29 1316
" ‘ * .67 .79 2,27 " 1.73
X=1.253 X=1.497 X =1.532 X=1.782
.88 1.20 1.87 .96
< 1,24 .gg ) 1.46 1.72
o ! 1011 ' . 2 1061 ’ 1058 FGm&l@S{
Pemales 1.44 .26 A7 .28 |
1.18  1.29 1.59 . 36 1405
.68 1.41 .65 . .86
X=1.088 X=.877 X=1.275 X = .960
\ : :
3's = 1,287 4's = 1.279 P
na ,
o ' 60484
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’ Covariate X 3
| o | 19 Scoreé > Py
ey | Tutorial Nontutorial
3 4 3 T 4 )
5 116 . - 121., 89 123
103 - 108 97 112 )
e 104 7 9
Malos 135 125 156 95 Males
. . 91 100 144 t21  111.25
115 128 118 . 106
X = 108.0 Xiymo X=114.0 X=109.0
. 111,
95 127 89 114
131 84 ° 100 91
. 103 120 121 ) 109 TFemales
Females - 82 119 : 128 134 110.75
121, 113 110 C 11T
117 86 110 136

X=108.0 %=108.0 X =110.0 X = 117.0

X% 108.0 = 111.0 T =112.0 X = 112.9 110.87
- T =.109.5 | N.= 112.25
3'g = 110.0 4's = 111,75
. ' C .
s >
K}
14 \;:. .,’
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Impulsiveness. -~ Adjusted Means &

" Tutorial -7 Nontutorial

3 4 3 4

Males -.13146 = .26201 . 1,07142 27972

Males
«37042

o

Females
27573

Females -.37222  .07323 97356 22834

-.15184  .16762 .  1.02249  '.25403

4

T = .00789 . N = .63826

,21083

3's = ,43533 " 4's

+32496

’

Formula for Computbing Adjusted Means:

- _) - o B = -—
Yﬁ%rh; ijl + .00963 (xjkI - X) + .12581 (zj

Where B L ST
5k1 =’adjusted mean for cell jkl

=)
i

= unadjus€ed mean for-cell jkl

&

St

Skl = mean of first covariate for cell jk1

tall
I

- grand mean for first %ovariaieA

N
i

k1 = mean of second covariate for cell jkl

pdt

= grand mean for second covariate

K~ 2)

]

. ' |

06136
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Appendix H 5}f” h
Interaction Effect pf Age and“Tfed%&qnt*u

More ’
Impulsive = 1.25

1.00 |
W15
.50

.

Impulsive by ;25

b
A
.
as
.
G
.
‘@
1
.
.
g
’
t

Nontutorial Tutorial
[ - kY % N .-
%Sigdificant, p € .05 .
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